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Endemic Goitre 





Two years ago an article was published in the Chronicle entitled “ Endemic goitre : a public 
iealth anachronism”. This article was based on a series of six contributions to a special number 
if the WHO Bulletin.* Revised and brought up to date by their authors, these have now been 
republished together with six new chapters in the WHO Monograph Series.* The resulting 
publication provides a comprehensive review of the subject covering the history, prevalence, 
geographical distribution, health significance and etiology of endemic goitre, the physiology 
and pathological anatomy of the thyroid gland, and various aspects of endemic goitre control. 

WHO’s interest in endemic goitre dates back to 1950, when the Third World Health Assembly 
recommended that the Organization undertake a study of endemic goitre and encourage govern- 
ments to investigate the problem within their territories. A WHO study group on the subject 
was convened in 1952, and its report, published in a special number of the Bulletin* together 
vith several original studies on goitre, contained specific recommendations regarding the technique 
to be used in surveys, methods of iodizing salt, and areas for further research. These recom- 
mendations were amplified the following year by the Third Conference on Nutrition Problems 
inLatin America, held in Caracas under the joint sponsorship of FAO and WHO. The situation 
was reviewed by the FAO/WHO Fourth Conference on Nutrition Problems in Latin America, 
meeting in Guatemala in 1957; this conference particularly emphasized the need for implementing 
the legislation adopted by various countries requiring iodization of all salt for human consumption. 

With the aim of providing more direct assistance to governments, a number of WHO con- 
sultants have been despatched to various regions to study the problems of endemic goitre on 
the spot and to give advice on the measures to be taken. Two such missions were undertaken 
as early as 1950, one by Dr O. P. Kimball, who visited nine Latin American countries, the other 
by Dr Dagmar Wilson in Ceylon. A survey of practically the whole of Latin America was 
conducted by Dr J. Géngora and Mr J. C. M. Holman in 1954, and in 1955 Dr V. Ramalingaswami 
examined the nutrition situation in Thailand. The most recent project was a prevalence survey 
of endemic goitre in Basutoland, undertaken by Dr J. A. Mufioz in 1957-58. WHO has also 
been instrumental in stimulating research on problems connected with the iodization of salt, 
and has co-operated with UNICEF in the provision of aid to countries wishing to institute 
programmes of iodine prophylaxis. 

The monograph on endemic goitre just published forms WHO’s latest contribution to the 
study of goitre control. It is hoped that it will not only serve as a work of reference for all those 
interested in the problem but will also encourage the adoption of active measures in those countries 
where endemic goitre still remains a public health anachronism. 


‘Chron. Wid Hith Org., 1958, 12, 179 
* Bull. Wid Hith Org., 1958, 18, 1-273 


* Endemic goitre (World Health Organization Monograph Series, No. 44), 1960, Geneva. In the articles that follow, this monograph 
Steferred to in footnotes simply as Endemic goitre. 


‘Bull. Wid Hith Org., 1953, 9, 171-309 
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WORLD DISTRIBUTION OF ENDEMIC GOITRE 


Goitre ... occurs with varying intensity in almost every country... 
The disease has been observed in the far north, in the tropics, and in 
the far south ; it occurs independently of climate, season or weather. 
Moreover, in its incidence goitre makes no distinction of race, nation- 
ality, colour, creed or class; the North American, the European, 
the Chinese, the Himalayan Indian, the Turkoman, and the peoples 
of Central and South America all suffer from it under certain con- 
ditions—some severely, some moderately, some but mildly. 


lodine prophylaxis and rising standards of 
ving have made possible the near eradication 
of endemic goitre in a number of countries 
that were formerly severely affected. Never- 
theless, the world distribution of endemic 
gitre has not changed appreciably over the 
st hundred years, and in many countries 
the prevalence is still very high. From the 
incomplete statistics at present available, 
Kelly & Snedden estimate that the total 
number of goitrous people in the world must 
te not far short of 200 million. Statistics 
for 1952 showed that in eight states of Mexico 
alone there were more than 2 million goitrous 
people out of a total population of about 
\) million; and in El Salvador, with a popu- 
lation of less than 2 million, 329 000 people 
were affected. It has been estimated that 
there are 9 million cases of goitre in India, 
Smillion in Italy, and 1.4 million in Yugo- 
‘avia, A map showing the distribution of 
endemic goitre in various areas of the world 
appears on page 338. It should be noted 
that it indicates only where goitre has been 
found and gives no indication of its severity. 
In general, the areas of endemic goitre 
tnd to follow the mountain ranges—for 
ample, the Alps, the Pyrenees, the Hima- 
layas, and the Andes. On the other hand, 
there are also some low-lying areas, such as 
the basin of the Great Lakes between Canada 
and the USA, the plains of Lombardy, the 
Netherlands, and parts of Finland. It has 


‘Kelly, F. C. & Snedden, W. W. (1960) Prevalence and geo- 
sraphical distribution of endemic goitre. In: Endemic goitre, 
3.3 This chapter of the monograph is the basis of the present 


KELLY & SNEDDEN 


been suggested that all these areas have one 
thing in common: a low iodine content in 
the soil. The iodine has either been leached 
out by flooding or swept away with the top- 
soil by the action of glaciers. The iodine 
content of post-glacial soils, generated by 
the grinding up of virgin rock, is only about 
one-tenth that of mature agricultural soils. 
Atmospheric iodine, derived from the sea and 
carried inland by winds, is brought down by 
rain and snow, gradually enriching the soil, 
but this is a slow process and hundreds of 
thousands of years are required to restore 
the iodine content to pre-glacial values. It is 
claimed that the distribution of goitre in 
North America and a number of countries 
of Europe, Asia and Australasia shows a 
close correlation with the areas affected by 
the last glacial period. 

In a survey based on more than 1300 
references, Kelly & Snedden present a 
country-by-country analysis of the distribu- 
tion of endemic goitre throughout the world, 
which bears impressive testimony to the 
continued public health importance of the 
disease in many countries. In addition to a 
wealth of statistics on prevalence, the survey 
includes much historical material, and the 
authors also discuss the possible local causes 
of many of the endemics, as well as the 
measures taken to combat them. 


The Americas 


The most notorious goitre areas in North 
America are around the Great Lakes and 
along the Appalachian range. Goitre is also 
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prevalent in an area between the Rocky 
Mountains and the Pacific coast, extending 
from the Cariboo Mountains in the north to 
Arizona in the south. The goitre situation 
in the Middle West has greatly improved in 
recent years following the introduction of 
iodized salt, but there are still many places 
where the rates are disquietingly high. As 
recently as 1958, it was estimated that there 
are a million working men in the USA who 
have hypothyroidism of which neither they 
nor their physicians are aware. 

A vast goitre zone begins in the upper 
basin of the Rio Grande del Norte in Mexico 
and extends down through the Central 
American republics into Colombia and 
Venezuela and along the Andes through 
Ecuador and Peru as far as Chile and western 
Argentina. The mid-central states of Mexico 
are heavily affected, and in some localities in 
the province of Oaxaca, 80-90% of the 
population is goitrous. There is some 
evidence that goitre was present in parts of 
Central and South America hundreds, if not 
thousands, of years before these countries 
were conquered by the Spaniards, but this is 
contested by Greenwald and others. At all 
events, the disease is found today in almost 
every country of South America. Brazil is 
estimated to have 11 640 000 goitrous persons 
out of a population of roughly 62 000 000, 
and there are parts of Peru where the goitre 
rate is 90%, and cretinism, mental deficiency 
and deaf-mutism are common. Goitre is 
also widely diffused throughout a 1500-mile 
strip of territory bordering the Cordillera in 
Argentina. On the other hand, Chile and 
Uruguay are relatively free from the disease. 
Most of the South American republics are 
now taking energetic action to introduce 
iodine prophylaxis. 


Europe 


Northern Europe has relatively few goitrous 
areas. In Finland there are four goitre belts 
extending northwards from the Gulf of 
Finland into the central part of the country. 
A high frequency of nodular goitre is a 
feature of the endemic, which is estimated 
to be responsible for 2000 operation cases 
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annually. Animal goitre is also common. 
A clear correlation between goitre prevalence 
and iodine deficiency in the diet has been 


demonstrated in Finland. Goitre is also | 


widespread throughout most of Sweden, 
affecting both man and animals. In Norway, 


there are only localized foci, but the rates | 


are often very high; in some places in 
Telemark it is claimed that they even reach 
100%. Iceland has always been completely 
free from goitre. This is attributed to the high 


consumption of fish, which is rich in iodine, | 
Denmark is also relatively goitre-free and s0 | 
are the former Baltic States, northern Poland | 


and northern Germany. On the other hand, 
practically the whole of southern Poland is 
goitrous, and goitre is also endemic in central 
and eastern Poland. The highest rates are 
in the south, particularly in Lower Silesia. 
The severity has increased since the Second 
World War. This has been attributed to the 


use of synthetic fertilizers in place of Chilean | 


nitrate of soda, which contains iodine. 

In Germany, goitre is found mainly in 
Westphalia, Wiirttemberg, and southern 
Bavaria, and in a strip roughly parallel to 
the Czechoslovakian border. The introduc- 


tion of iodized salt in Bavaria in 1924 was | 


followed by a marked decline in the goitre 
rate in schools. The practice was abandoned 
in 1930 for fear of harmful effects and 4 years 
later rates of over 70% were reported. A vast 
goitre area covers the whole Alpine region, 
including practically all of Austria and 
Switzerland, northern Italy, and south- 
eastern France. This region has long been 
notorious for the severity of endemic goitre 
and frequency of cretinism. With rising 
standards of living, the goitre rates have 
gradually declined during the present century, 
and in Switzerland, especially, where iodized 


salt has been in general use for more than | 


thirty years, the position is now greatly 


improved. This can be strikingly seen in the | 


drop in the number of army recruits rejected 
on account of goitre, and the reduction 1s 
greatest in the cantons where most iodized 
salt is used. 

Goitre is a very serious problem in Yugo- 
slavia, practically the whole of which 
goitrous, with the exception of the Adriatic 
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wast and a small region in the north-east. 
Domestic animals are also affected. In 1954, 
the iodization of salt was made a legal 
requirement and production is gradually 
ying increased. Severe foci of endemic 
ite are found in the mountain regions of 
Romania and Bulgaria. In Romania, the 
disease is associated with extreme poverty. 
There has been considerable improvement, 
however, following the institution of an anti- 
witre campaign in 1947—including mass 
prophylaxis with iodized salt—and similar 
measures are now planned in Bulgaria. 
lodine prophylaxis has also been introduced 
with good results in Hungary and in Czecho- 
sovakia, where a number of careful studies 
on goitre have been carried out. The worst 
afected area is in the extreme east of Czecho- 
iovakia, where goitre prevalence has been 
correlated with a diet containing excessive 
quantities of cabbage. 

The principal goitrous areas in western 
Europe, apart from those already mentioned, 
ae in the north-east of France, near the 
Belgian and German frontiers; in southern 
France, in the region of the Massif Central; 
and in northern Spain, extending from the 
Pyrenees through the Cordillera Cantabrica 
aid the Asturias to Galicia. Goitre also 
occurs at a number of foci in southern and 
central Spain. The region of Las Hurdes, in 
the north of the Province of Caceres, is one 
of the most notorious goitre centres in the 
world; not a single man from this district 
tas been found fit for military service, either 
because of low stature or marked feeble- 
mindedness. Portugal has a number of 
wattered foci of endemic goitre, but none of 
exceptional severity. In Italy, apart from the 
main Alpine belt already referred to, high 
prevalence rates are found in the Apennines 
at several places, and there is a little-known 
centre in the extreme south in the province of 
Catanzaro. Goitre is also fairly common in 
the islands of Sicily and Sardinia. Of the 
maining countries of western Europe, the 
Netherlands is of interest because it is the 
only country where goitre prophylaxis with 
iodized water has been successfully applied 
for any length of time on a large scale, the 
results being comparable with those achieved 


in other countries using iodized salt. Since 
the Second World War, when the Germans 
stopped this form of prophylaxis, the use of 
iodized salt in bread-making has been made 
compulsory in affected areas—chiefly the 
eastern, central and southern parts of the 
country. This has resulted in a _ steady 
decrease in the prevalence of thyroid en- 
largement. Belgium is comparatively free from 
goitre, although during the Second World 
War there was an increase in the prevalence 
of simple goitre accompanied by a decrease in 
thyrotoxicosis. This has been attributed to 
an increased consumption of cabbage and 
related vegetables. In the British Isles, goitre 
prevalence has considerably diminished over 
the past hundred years with the rising 
standards of living, but the most recent 
surveys show that it is still disquietingly 
high. The areas principally affected are the 
western half of England and Wales and a 
small area in south-east England. In 1944, 
the Goitre Subcommittee of the Medical 
Research Council of Great Britain estimated 
that there were 500000 cases of thyroid 
enlargement in persons between 5 and 20 
years of age, and they urged the general 
introduction of iodized salt. Unfortunately 
this recommendation has not been imple- 
mented. 


USSR and Asia 


In the USSR, as elsewhere, most of the 
highly goitrous areas follow the mountain 
ranges—in the European part of the USSR, 
the Urals, the Carpathian mountains and 
the Caucasus; in the Asian part, the Chatkal 
Mountains and the Pamir plateau, the Altai 
Mountains, as well as the mountainous areas to 
the west and east of Lake Baikal and in the 
Maritime Territory to the north of Vladi- 
vostock. In most of these areas, endemic 
goitre is severe, and in some valleys of the 
Pamir plateau it is claimed that the entire 
population is goitrous. A vast amount of 
systematic research carried out throughout 
the USSR has given ample support to the 
iodine deficiency theory of the causation of 
endemic goitre and has also provided some 
evidence that a high content of manganese 
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occasions a reduced content of iodine in the 
soil. Large-scale programmes of prophylaxis 
with iodized salt have been instituted in 
almost every part of the USSR where goitre 
occurs and goitre rates have fallen consider- 
ably. 

The endemic goitre area of the Pamir 
plateau referred to above merges into the 
classic goitre area of the Himalaya mountains, 
described by Kelly & Snedden as “the head- 
quarters of goitre and cretinism on the con- 
tinent of Asia ”. It extends through Kashmir, 
Nepal, and Burma into China and neigh- 
bouring countries, areas that have “a goitre 
reputation more formidable perhaps than 
that of any other part of the world”. In 
comparison with this vast northern area of 
endemicity, which extends into northern 
Pakistan and the low-lying plains of Uttar 
Pradesh in northern India, goitre is not 
excessively acute elsewhere in India or Pa- 
kistan. The total number of goitrous persons 
in India was estimated at 5 million in 1917 
(McCarrison) and at 9 million in 1959, with 
prevalence rates varying from around 10% 
in some places to 90% or more in others. 
Cretinism, deaf-mutism, and idiocy are very 
common. McCarrison produced experimental 
evidence that polluted drinking water is an 
important etiological factor, at least in some 
parts of the Himalayas (see p. 350), and in 
Uttar Pradesh a correlation has been found 
between the distribution of goitre and the 
calcium content of soils and drinking-water. 
Unbalanced diets associated with widespread 
poverty are thought to be an important 
contributory factor. Even though iodine 
deficiency may not be the primary cause of 
goitre in many parts of India, it is generally 
believed that the easiest and cheapest way 
of preventing the disease is by giving sup- 
plementary iodine. The iodization of salt 
presents some difficulties owing to the poor 
quality of the salt and the climatic conditions. 
Efforts are being made to improve the quality 
of the salt and also to find a satisfactory 
method of iodizing the present grade with 
potassium iodate. 

The highest goitre rates in Burma are seen 
in the Kachin Hills in the north, and in the 
Shan States. The number of cretins and 
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deaf-mutes is extremely high, rates of 10 per 
1000 having been recorded among the Ka. 
chins. These people drink water heavily 
impregnated with lime and eat powdered 
lime in large quantities—possibly important 
causative factors. The Shan States areg 


extends southwards into northern Thailand | 


and the north-west of Indo-China and links 
up with the vast endemic area of mainland 
China. This begins near the Manchurian 
border in the north-east of the country and 
follows a westward semicircular route across 
the mountainous watershed north of Peking, 
afterwards continuing southwards into Yun- 
nan, the most goitrous province of all China. 
The great plain of China and the coastal 
provinces are virtually free from simple 
goitre, although toxic goitre is common. 
Some of the earliest accounts of endemic 
goitre relate to China, and references have 
been cited showing that it was known there 
at least as early as the third century B.C. All 
travellers have been impressed by “the 
evidence of human misery and degradation 
due to goitre and cretinism”. Iodine de- 


ficiency appears to be the principal cause of | 
goitre in China, particularly in Yunnan | 


province, but the hardness of the water may 
be an aggravating factor. An antigoitre 
campaign was organized in 1958 and pro- 
phylactic measures have been instituted in 


nearly all endemic areas, mainly with iodized | 


salt but also with traditional iodine-con- 
taining drugs, iodized oil and potassium 
iodide. The results so far appear promising. 

Goitre is common in the inland moun- 
tainous parts of Malaya and foci are scattered 
throughout the Indonesian archipelago. Kelly 
& Snedden relate the interesting case of the 
two villages of Lampoe and Tjatoer, situated 
only a few hundred yards apart on the island 
of Bali. Tjatoer is inhabited by pure Balinese 
and goitre is common; Lampoe is a Chinese 
settlement and is free from goitre. The 
Balinese have a monotonous maize-and-rice 
diet and drink unboiled water from a goitro- 
genic spring, whereas the Chinese have 4 
varied diet and boil their water before use. 
Prophylaxis with iodized salt was introduced 
in parts of Java in 1927 and extended to 
Sumatra in 1930. At that time an unusual 
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nethod of iodization had to be used because 
alt was manufactured in block form: this 
involved pouring a solution of potassium 
iodide into a small hollow on the top of each 
prick and allowing it to spread throughout 
the brick by capillary action. Goitre is a 
grious problem in the jungle-clad hilly coun- 
iy of North Borneo, where cretinism is 
ommon. Attempts to supply iodized salt to 
yople of this area have not so far been very 
uecessful. In neighbouring Sarawak, many 
of the people are protected from goitre by 
consumption of an iodine-rich salt derived 
fom natural salt springs; in inland areas, 
however, where the people use imported salt, 
goitre is common. 

Thyroid disease appears to have been on 
the increase in recent years in the Philippine 
jslands and also in Taiwan, and both areas 
ahibit severe endemic foci. On the other 
hand, Japan appears to be relatively free 
fom goitre. This has been ascribed by some 
to the widespread and regular habit of eating 
vaweed; an amount equivalent to about 
§mg of iodine is often consumed by one 
person at a meal. Quite high goitre rates have 
been recorded, however, in several moun- 
lainous inland localities, and some degree 
of thyroid enlargement was found in 61% 
of children at one school in the Japanese 
Alps. 

Goitre is practically unknown in the 
countries of western Asia, with the exception 
of a few endemic areas in Turkey and the 
lebanon. Two foci have also been described 
in Iran. 


Africa 

_Goitre would appear to have been endemic 
in North Africa for at least four or five 
hundred years, since a number of accounts 
of the disease have been left by sixteenth- 
century travellers to these parts. Greenwald 
maintains, however, that these earlier des- 
miptions are unreliable and do not refer to 
goitre, which, in his view, did not appear on 
the African continent until the nineteenth 
or even the twentieth century. 

At the present time, there are two principal 
goltre zones in the extreme north of Africa. 
One is in the neighbourhood of the Atlas 


Mountains, stretching across Morocco and 
northern Algeria, where the Department of 
Constantine is particularly affected; the 
other is along the Nile valley and in the 
region of the Dakhla Oasis in Egypt. Iodine 
deficiency appears to be the main cause 
of these endemics, although in Morocco it 
has been suggested that the cause is the high 
consumption of turnips. The Egyptian Nile 
valley foci have counterparts further south 
in the Sudan, the two most important being 
to the north of Khartoum and to the south- 
west of Malakal. There is also a narrow 
goitrous strip, roughly 200 miles long and 
60 miles wide, in the south-west of the Sudan, 
where it borders on the Central African 
Republic and the former Belgian Congo. 
A puzzling feature is that the endemic zone 
ceases abruptly outside the confines of this 
narrow strip, although the neighbouring 
territories have the same kind of terrain and 
climate and are inhabited by the same tribe 
subsisting on the same kind of diet. The 
strip is the watershed for innumerable small 
streams flowing northwards to the Nile, and 
it has been suggested that the virgin streams 
are deficient in iodine but gradually become 
enriched from rotting vegetation or other 
sources after flowing 50-60 miles through a 
leached-out sandy soil. It is hoped to make 
iodized salt generally available in the area. 

There is an extensive area of endemic goitre 
covering the high plateau of Ethiopia, the 
prevalence being higher on the west side than 
on the east. The disease appears to be con- 
fined almost entirely to women, a circum- 
stance that has been attributed to its mildness. 
From the data at present available, goitre 
does not seem to constitute an important 
problem in British Somaliland, Uganda or 
Tanganyika. Farther west, in the former 
Belgian Congo, however, there are 4 impor- 
tant goitre zones. The largest is a strip 
600 miles in length stretching across the north 
of the territory. It is believed that goitre 
first appeared in this area only towards the 
close of the last century, and that the pre- 
valence has since increased rapidly. A second 
endemic zone is found in the mountains 
around Lake Kivu and at the head of Lake 
Tanganyika in the north-east. In Ruanda- 
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Urundi, high goitre rates seem to be cor- 
related with heavy rainfall. At Lokandu, in 
the Maniema region, goitre occurs predo- 
minantly in women and is associated with 
sterility; it is thought that an excessive secre- 
tion of the sex hormone folliculin may act 
as a goitrogenic agent. The mountainous 
parts of Katanga are also goitrous and there 
is a small focus south-east of Leopoldville. 

Two very interesting zones of endemic 
goitre have been studied by the French 
Colonial Service in former French Equatorial 
Africa. These are in Cameroun and in the 
neighbourhood of Koumra, Chad. The 
prevalence is high in both areas and very 
large goitres are often seen. In Cameroun, 
endemicity appears to be most severe on 
granite soils and at the boundary between 
savanna and forest. The origin of goitre in 
Koumra has been ascribed to a parasitic 
infection prevalent in the area, but other 
evidence suggests that it is a question of 
water supply. Attempts to introduce iodized 
salt in this area have so far been unsuccessful. 
An extensive goitre survey has been carried 
out under government auspices in former 
French West Africa, and the goitrous zones 
have been carefully mapped out. Goitre is 
rare on the Atlantic seacoast and almost 
non-existent north of the 14th parallel. It 
has been suggested that the peoples living in 
the north of the territory are protected from 
goitre by the consumption of natural iodine- 
containing salt, whereas those south of the 
14th parallel are dependent on a salt obtained 
by the incineration of local plant foods. 
Prophylactic trials with iodized salt have 
given highly promising results. The goitre 
belt in this part of Africa also extends into 
the territories of Gambia, Sierra Leone, 
Ghana and Nigeria, through former French 
Equatorial Africa into northern Angola. The 
goitrous areas are all associated with pre- 
Cambrian granitic rocks which have been 
subjected to intense weathering and have 
had their iodine leached out. Analyses of 
water supplies have shown a definite correla- 
tion between the goitre rate and the iodine 
content of the water. 

Goitre is endemic in the Central Province 
of Northern Rhodesia and apparently at 
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several places in Southern Rhodesia, though 
there is little published information. The 
Caprivi Strip, which lies between Angola and 
Bechuanaland and connects Northern Rho- 
desia with South-West Africa, forms part 0 
a zone of high prevalence extending into 
South-West Africa and Bechuanaland. Goitre 
rates of up to 70% have been recorded in 


some places, and the disease is prevalent even’ 


among breast-fed infants. In the Union of 
South Africa, a narrow goitre belt stretches 


across the Transvaal from Zeerust to Nelspruit! 


and then curves south to occupy almost the 
whole of Swaziland. Goitre is also common 


throughout the Drakensberg area, including’ 
the whole of Basutoland and neighbouring} 
territories in the Orange Free State, Natal’ 
and Cape Province, with rates ranging from” 
The region between Prince | 
Albert and Port Elizabeth in the extreme’ 
south is a well-known goitre area, and there | 


30% to 50% 


are also endemic foci in the south-east and 
north-west of Cape Province. Investigations 
by the South African Goitre Research Com- 


mittee have amply confirmed that iodine’ 
deficiency is the primary cause of endemic | 
goitre in the Union and neighbouring coun- | 
tries, but excessive quantities of fluorine in | 
the drinking water in some areas and a high | 
content of calcium in soils, waters and vegeta- | 


tion in others, appear to be contributory 
factors. The introduction of iodized salt in 
all endemic areas except those where goitre 


is fluorine-induced has been strongly recom: | 


mended. 


Australia and New Zealand 


As far as is known at present, goitre in | 


Australia is confined to the south-east of the 
country. Foci are found all along the Great 
Dividing Range from the Queensland border 
in the north down to Gippsland in Victoria 
in the south, where the prevalence is com- 
paratively high. Thyroid enlargement was 
found to be very common among school- 


children in the Canberra area in a survey | 
conducted in 1947, and iodine prophylaxis | 


with potassium iodide tablets was instituted 
with excellent results. There is also an 
endemic goitre area in the Adelaide Hills in 
the state of South Australia. Practically the 
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whole of Tasmania is goitrous. Clements 
noted in 1949 that at least 20% of adult 
women had goitre and the death-rate from 
thyrotoxicosis is also higher than the Aus- 
tralian average. It was in Tasmania that the 
filure of iodine prophylaxis in school- 
children led to the discovery of the goitro- 
gnic action of milk from cows fed on 
marrowstem kale (see pp. 359-360). In New 
lealand, goitre is believed to have been 
prevalent among the Maoris long before the 
arrival of British settlers; it is now common 
both in North and South Island. Surveys 


conducted in the 1920’s showed high rates in 
schoolchildren; in the Christchurch area 
more than 60% had goitre. Chemical 
analysis showed a deficiency of iodine in the 
recent alluvial soils of river valleys and in 
clayless sandy soils in the areas where the 
goitre rates were highest. Following the 
introduction of iodized salt, there has been a 
marked decline in the prevalence of thyroid 
enlargement in children. Iodine deficiency in 
sheep, which at one time caused serious 
losses of lambs, has been overcome by the 
use of iodized licks. 


FACTS AND THEORIES ABOUT ENDEMIC GOITRE * 


There is indeed no escape from the conclusion that whatever factors, 
other than simple environmental deficiency of iodine, may be involved 
at times in the production of goitre, these factors can only exercise 
their effects through reduction of the available iodine below the level 
necessary to supply the needs of the thyroid gland. The question as 
to whether the reduction is brought about directly (by interference 
with the access of exogenous iodine to the thyroid) or indirectly (by 
an increase in the demand on the thyroid to produce an iodine- 
containing secretion) does not affect the argument that it is on 
iodine that the thyroid specifically depends for the maintenance of its 
normal structure and function. 


In 1867, Saint-Lager listed 43 different 
views on the causes of endemic goitre, 
ranging from various properties of air and 
water to faulty nutrition, poverty, insanitary 
ving conditions, and consanguinity in 
marriage. Although some of these views— 
such as, that goitre is caused by drinking 
certain kinds of water—had been widely 
held since ancient times, there was little, if 
any, experimental evidence to support them. 
Towards the end of the nineteenth century, 
the first systematic studies were undertaken 


*This article is based mainly on the following chapters in 
the monograph Endemic goitre : Clements, F. W. Health signific- 
ance of endemic goitre and related conditions, p. 235; De Smet, 
M, P. Pathological anatomy of endemic goitre, p. 315; Kelly, 
C.F. & Snedden, W. W. Prevalence and geographical distribution 
of endemic goitre, p. 27; Langer, P. History of goitre, p. 9; Milcu, 
8. The study of experimental goitre, p. 279; Roche, J. & Lissitzky, 
8. Etiology of endemic goitre, p. 351; Stanbury, J. B. Physiology 
of endemic goitre, p. 261. 

‘Harington, C. R. (1933) The thyroid gland : its chemistry 
and physiology, London, Oxford University Press 


HARINGTON ! 


on the anatomy and physiology of the thy- 
roid, and much has since been learned about 
the structure and function of the gland in 
health and disease. It is now accepted that 
pathological enlargement of the thyroid 
represents an attempt to compensate for 
its inability to produce sufficient hormone, 
but the primary causes of this metabolic 
defect—whether exogenous, endogenous, or 
both—still remain largely a matter of specul- 
ation. 


Function of the thyroid 


Vesalius, who gave one of the earliest 
descriptions of the thyroid, considered that 
its purpose was “to moisten the lumen of 
the trachea”. Similar views persisted until 
the end of the 18th century, when Albrecht 
von Haller recognized the thyroid as a 
ductless gland, secreting a special substance 
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into the bloodstream. Another hundred 
years elapsed, however, before the pioneer 
studies of Baumann opened the way to a 
better understanding of thyroid function. 
In 1895, he isolated from the thyroid a 
substance which he called “ thyroiodine ” 
because he found that it contained 10% of 
iodine. This could be shown experimentally 
to have exactly the same physiological action 
as whole-thyroid preparations. Following 
up these studies, Oswald isolated thyro- 
globulin in 1899. Research on the chemical 
composition of the active substances of the 
thyroid was intensified, and in 1919 Kendall 
isolated crystalline thyroxine (3,3’,5,5’-tetra- 
iodothyronine), which Harington succeeded 
in synthesizing in 1926. 

Meanwhile, recognition had been growing 
of the part played by the thyroid in regulating 
physical and mental development and meta- 
bolic activity. In 1836, Cooper performed 
thyroidectomy in puppies and noted that it 
resulted in dulling of the faculties. Twenty 
years later, Schiff carried out systematic 
thyroidectomies in various animals, most of 
which died, but in 1884 he found that death 
could be prevented by intra-abdominal 
transplants of thyroid gland. A year earlier, 
Kocher had described the condition of 
cachexia strumipriva resulting from total 
extirpation of the thyroid in humans. He 
stressed the close relationship between this 
condition and cretinism, and noted that the 
symptoms were identical with those of the 
myxoedema described a few years earlier 
by English authors. Similar observations 
were made by the two cousins J. L. Reverdin 
and A. Reverdin. 

Thyroid hyperfunction was _ recognized 
at about the same time. The combination 
of goitre, exophthalmos and cardiac disturb- 
ances was first described by Parry in 1786. 
Attention was again drawn to this syndrome 
by Graves in 1835 and by Carl von Basedow 
in 1840; in 1886, Moebius attributed 
exophthalmic goitre to “an intoxication of 
the organism resulting from disturbed thyroid 
activity”. That patients suffering from 
exophthalmic goitre have an increased meta- 
bolic rate was first demonstrated in 1895 by 
Magnus-Levy. 
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Thyroid hormones 


Recent research has shown that, in addi- | 


tion to thyroxine, the thyroid contains a 


number of other iodinated thyronines, but, | 


apart from 3,3’,5-triiodothyronine and _pos- 
sibly 3,3’-diiodothyronine, these do not 


appear to be secreted into the bloodstream © 


under normal circumstances. When strongly 


stimulated, the thyroid may secrete newly | 


formed hormones directly into the blood, 
but usually they are stored in the form of 


thyroglobulin, a compound of peptide struc- | 
ture which is broken down by the action of — 
certain enzymes (cathepsins) to release hor- — 


mones as needed. Monoiodotyrosine and 


diiodotyrosine, also formed in this process, 


are normally deiodinated by a specific 


enzyme and do not reach the peripheral | 


blood, but large amounts of these substances 
have been found in the blood of patients with 
congenital goitre and hypothyroidism; di- 
iodotyrosine has also been tentatively identi- 
fied in the serum of two patients with endemic 
cretinism. 

A normally functioning thyroid secretes 
100-200 wg of hormonal iodine daily. Part 
of this—the protein-bound iodine (PBI)—is 
precipitable with the serum proteins and 
therefore also known as “ serum-precipitable 
iodine ” (SPI). The SPI value of the serum— 
normally 3.5-8 ug per 100 ml—provides a 


useful measure of thyroid function, con- | 
centrations lower than 3.5 ug per 100 ml being | 


indicative of hypothyroidism. The output 
of thyroid hormone is largely controlled by 
the thyrotropic or thyroid-stimulating hor- 


mone (TSH) secreted by the anterior lobe © 
of the pituitary gland, and the production of — 
this hormone depends in turn upon the con- | 


centration of thyroid hormone in the blood. 
This self-regulatory or feed-back mechanism 
ensures that the thyroid is stimulated to 
increased activity as soon as the concentra- 
tion of circulating hormone falls, and vice 


versa. Control of thyroid function is, how- | 


ever, a very complex matter and is still 
incompletely understood: there are a number 
of other regulatory influences, the relative 


it may be that they can affect to varying 


degrees one or more steps in the metabolic | 
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qycle in the gland. Another fundamental 
question that remains unanswered is: What 
is the nature of the reaction produced on 
ells by the thyroid hormone? Several 
theories have been proposed, but none has 
much evidence to support it. One suggestion 
is that it interferes with oxidative phos- 
phorylation, causing oxidation to proceed 
without the liberation of a corresponding 
amount of phosphate bond energy. Stanbury 
considers that this is perhaps the most likely 
of the theories advanced so far. 


The iodine cycle 


The iodine used in the synthesis of the 
thyroid hormones is derived from two 
sources: iodine-containing substances in 
food and drinking water, and iodine split off 
from the circulating hormones by enzymes 
in the blood and returned to the plasma as 
iodide. Some of the iodide present in the 
blood is trapped by the thyroid gland, the 
remainder is excreted by the kidneys. The 
lative efficiency of these two processes is a 
measure of thyroid function and can be deter- 
mined by administering radioactive iodine 
(iodine uptake test). The concentration of 
iodine in the resting thyroid is normally 
maintained at a level about twenty times that 
inthe plasma, unless the latter is very high 
ad the trapping capacity of the gland 
approaches saturation. The trapped iodide 
sused for the iodination of tyrosyl residues 
to give monoiodotyrosine and diiodotyrosine, 
but neither the mechanism of trapping nor 
that of iodination is well understood. It is 
known that trapping involves oxidative 


§ Phosphorylation, depends upon cellular in- 


tegrity and the presence of sulfhydryl groups, 
ad is inhibited by thiocyanate and _per- 
chlorate ions, which even release trapped but 
ucombined iodine from the gland. It is 
iso known that iodide is oxidized to iodine 
within the thyroid, but it is not certain that 
the gland contains a specific iodide oxidizing 
ystem, although there is some evidence that 
peroxidase may be concerned in the process. 
Itseems probable, at all events, that the rate 
it which iodination proceeds in the gland is 
governed enzymatically and it may be that 


the iodide is first converted to an interme- 
diate storage form of iodine which can only 
react with the tyrosyl residues in the presence 
of a transferring enzyme. 

Thyroxine is formed by the condensation 
of two molecules of 3,5-diiodotyrosine, while 
the condensation of monoiodotyrosine with 
diiodotyrosine gives 3,3’,5-triiodothyronine. 
Here again, the mechanism by which these 
reactions are brought about is unexplained, 
although it is generally assumed that one, 
or perhaps two, enzyme systems are involved. 
As already mentioned, the hormones are 
stored in the gland in the form of thyro- 
globulin, from which they are released as 
required into the bloodstream, where they 
are again broken down and the iodine 
returned to the plasma, thus completing the 
metabolic cycle. 


Dysfunction of the thyroid 


If the thyroid is unable to trap sufficient 
iodine or fails to utilize the trapped iodine 
efficiently, the feed-back mechanism breaks 
down, i.e., an increased output of TSH by the 
pituitary produces no corresponding increase 
in the production of thyroid hormone. Under 
the prolonged influence of the relatively high 
concentrations of TSH, the thyroid gland 
undergoes hypertrophy and hyperplasia, ap- 
parently in an attempt to compensate for its 
deficient secretion of hormone. This is known 
as the hyperplastic or parenchymatous phase 
of goitrogenesis, and is usually of short dura- 
tion. If the enlarged gland is still unable to 
meet the physiological requirements for 
thyroid hormone, atrophy occurs, but this 
is a rare phenomenon. In the majority of 
cases, the increased amounts of iodine trapped 
by the enlarged gland suffice to restore 
the endocrine balance, and the gland enters 
the resting or colloid phase. Clinically, the 
gland presents as a uniform soft enlargement, 
indistinguishable from the hyperplastic goitre, 
but histologically the appearance is different. 
In the normal gland, the follicles are filled 
with a sticky fluid known as colloid and 
consisting mainly of thyroglobulin. During 
the hyperplastic phase, the colloid gradually 
disappears from the follicles which undergo 
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various structural changes. The colloid phase 
is marked by a gradual return of the colloid 
to the follicles, which largely regain their 
normal appearance. The gland remains 


enlarged, however, and although the total 
iodide content is close to that of a normal 
thyroid, the concentration of iodide is much 
smaller. 

While the colloid goitre may maintain the 
body in a state of euthyroidism, the balance 
is a precarious one, and any increase in the 


demand for hormone, or any reduction in 
the supplies of iodine, immediately preci. 
pitates a fresh burst of hyperplasia. The 
reaction is often localized, and it is common 
to find areas of hyperplasia and of colloid 
adjacent to one another. In regions where 
goitre is endemic, phases of hyperplasia and 
involution alternate at frequent intervals, 
leading to progressive enlargement of the 
gland. This process—the classical Marine 
cycle—may be depicted as follows: 


atrophy of the parenchyma 


normal—-+ hypertrophy—> hyperplasia 


\ colloid involution 





rc 


colloid goitre—+hypertrophy—+hyperplasia 


atrophy 


\ colloid goitre 
| 





c 
colloid goitre 


With repetition of the cycle, the hyper- 
plastic reaction tends to become more 
localized. There is much evidence that it is 
this process that leads to the formation of 
the nodules characteristic of long-standing 
goitres, although some authors are of a 
contrary opinion. Using the technique of 
autoradiography, Taylor has distinguished 
five stages in the development of the thyroid 
nodule. At first, the nodule is very active, 
producing most of the hormone secreted by 
the gland, but in the later stages haemorrhage 
and necrosis occur; the nodule then becomes 
cystic and fills up with inactive colloid. Such 
cysts may lead to complications, either 
through pressure on neighbouring tissues or 
because they may be the site of haemorrhage 
or infection, with formation of goitrous 
abscesses. The whole question of the 
pathogenesis and pathology of the thyroid 
nodule is very complex and still incompletely 
understood. 


Sequelae of endemic goitre 


According to Clements, the usual sequel of 
endemic goitre in adults, at least up to the 
fourth decade of life, is the persistence of a 
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colloid or nodular goitre with euthyroidism, 
the only disadvantage being the aesthetic one. 
Matovinovi¢ & Ramalingaswami, on_ the 
other hand, claim that the compensatory 
mechanism is not completely efficient, so that 
there is always some degree of hypothyroidism. 
Clements concedes that myxoedema often 
develops during the fifth or sixth decade, 
being much more common in women than 
in men. This is because the cycle of hyper- 
plasia and involution, leading to the pro- 
gressive destruction of functional tissue, is 
repeated more frequently in women. Pre- 
gnancy, for example, makes increased de- 
mands on the thyroid and is usually asso- 
ciated with a fresh outburst of hyperplasia; 
and sometimes an increase in the size of the 
thyroid is observed with each menstrual 
period, especially in girls up to the age of 
18 years. 

Studies on the prevalence of thyrotoxicosis 
in relation to that of endemic goitre have, 
in many cases, shown a distinct correlation, 
toxic goitre being much more common I 
areas with a high prevalence of endemic 
goitre than in those where it is low. This 's 
particularly true of North America, the 
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British Isles, parts of continental Europe, 
and Australia. On the other hand, no con- 
sistent relationship has been found in certain 
other parts of the world, and some countries 
where the prevalence of endemic goitre has 
always been high appear to be relatively free 
from toxic goitre. Clements therefore asks 
whether the condition has been overlooked 
in the localities where it has not been 
reported; or whether the sequelae of endemic 
goitre differ in different localities. 

Some authors believe that nodular goitres 
predispose to cancer of the thyroid, but the 
evidence is inconclusive. From a review of 
American literature, Sokal concluded that 
cancer of the thyroid was twenty times more 
common among persons with hyperthyroid- 
ism than among those with euthyroidism. 
In Finland, no difference could be found in 
mortality rates from cancer of the thyroid 
between areas with a low prevalence of 
endemic goitre and those with a high pre- 
valence. On the other hand, Spencer has 
found a correlation between the prevalence 
of endemic goitre and the death rate from 
malignant disease in general. He suggests 
that the lowered metabolic rate of hypo- 
thyroidism may possibly be associated with 
premature senility of tissue cells, leading to 
increased susceptibility to cancer. 

It is well known that cretinism tends to be 
of frequent occurrence in areas where the 
prevalence of endemic goitre is high, and it is 
commonly assumed that there is a causal 
lationship between these two conditions. 
This has been questioned, however, by 
Clements, whose views on the subject are 
wmmarized in a separate article (see p. 353). 


Factors influencing goitrogenesis 


Any factor that prevents the thyroid gland 
om responding normally to the stimulation 
of TSH may initiate the development of a 
toitre. Sporadic goitres may be due to con- 
ental thyroid insufficiency, but in areas 
where goitre is endemic, exogenous factors 
Must Operate. It is generally agreed today 
that the most important of these is a defi- 
‘ency of iodine in the diet. Other dietary 
lictors include substances that interfere 


with the trapping of iodide by the thyroid 
or with one of the stages in the synthesis 
of thyroid hormone. The possibility must 
also be considered of pituitary dysfunction 
leading to an excessive production of TSH 
and of the possible effects on the thyroid of 
prolonged disturbances of other endocrine 
functions. So far, however, only dietary 
factors have received much attention. 


Water supplies 


It is interesting that, although goitre has 
at different times been attributed to a great 
variety of causes, the belief that it is associated 
with some quality of the drinking water has 
persisted since very early times. At the 
beginning of the nineteenth century, the 
goitrogenic action was generally attributed 
to a high mineral content of the water, 
particularly to the presence of calcium salts. 
In 1831, Boussingault suggested that the 
high prevalence of endemic goitre in the 
Cordilleras of New Grenada (now Colombia) 
was connected with the limestone soil. 
Further studies in other countries pointed to 
the magnesium content of limestone as the 
significant factor. Thus, in 1835, McClelland 
published a study showing that the distribu- 
tion of goitre in India coincided with that 
of magnesium limestone formations. Nearly 
a hundred years later, Stott and his colleagues 
drew attention to a direct correspondence 
between the distribution of goitre in the 
United Provinces of India and a high content 
of calcium in the soils and drinking water. 
Kelly & Snedden, in their review of the 
prevalence and geographical distribution of 
endemic goitre, quote numerous instances 
in which a high prevalence of goitre has been 
associated with hardness of the drinking 
water or with soils rich in calcium. It has 
been shown experimentally that calcium can 
exert a goitrogenic action, or at least enhance 
the goitrogenic action of an iodine-poor 
diet, but it seems that rather large amounts 
of calcium are needed to produce significant 
results. It is believed that the action of 
calcium is an indirect one, in that it inhibits 
the metabolic effects of thyroxine and thus 
increases iodine requirements. However, 
the etiological significance of calcium and 
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magnesium in endemic goitre is still open to 
discussion. 

There is good reason to believe that drink- 
ing water may sometimes contain more 
powerful goitrogens than these minerals, 
particularly when polluted by human or 
animal excreta. While studying the pre- 
valence of endemic goitre in the Himalayas, 
McCarrison (1906) noted that in 8 villages 
situated one below the other down the 
mountain side the prevalence steadily in- 
creased from 11.8% in the highest village to 
45.6% in the lowest. These villages were all 
served by the same water-supply which ran 
through open channels and became increas- 
ingly polluted on its way down. A ninth 
village situated some distance away with 
an independent, unpolluted water-supply 
was free from goitre. McCarrison showed 
that suspended matter filtered from the 
grossly polluted water of the village with the 
highest goitre rate caused goitre in volun- 
teers; the goitrogenic action could be des- 
troyed by boiling. This work has been 
followed up by Hettche, who believes the 
goitrogenic action to be due to substances 
of the urochrome type which bind copper 
in the serum. This problem, too, needs much 
further investigation. 


Infection 


Some authors consider that goitre is due 
to an infection of the thyroid, the chief 
proponent of this view being Greenwald. 
Painstaking historical studies have convinced 
him that endemic goitre is of recent origin 
in many countries and that the pattern often 
resembles that seen in infectious diseases. 
He asserts that many of the earlier accounts 
of swellings of the neck are either unreliable 
or else refer to sporadic goitres, tuberculous 
glands or parotitis. In his view, the infectious 
agent responsible for endemic goitre was at 
first confined to the Alps, where it was 
present some 2000 years ago. From there 
it spread slowly to the rest of Western Europe 
and was then carried to other parts of the 
world by Europeans. While the possibility 
that goitre is due to an infectious agent cannot 
be excluded, there is so far no experimental 
evidence in support of this hypothesis. 
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Iodine deficiency 

By contrast, the theory that a deficient 
intake of iodine is the principal cause of 
endemic goitre has a sound scientific basis. 
As early as 1850, the French chemist Chatin 
carried out systematic iodine determinations 
on air, water, soils, and animal and vegetable 
foods from various parts of France. His 
results indicated that the prevalence of goitre 
in the various regions was inversely pro- 
portional to the content of iodine in the 
environment. The analytical methods avail- 
able at the time, however, were not sufficiently 
refined to enable the small quantities of 
iodine present in natural products to be 
accurately determined; other workers were 
unable to repeat Chatin’s results, which 
were therefore discredited. Fifty years later 
came the chemical investigations on the 


thyroid (see above) which showed iodine to | 


be an essential component of thyroglobulin 
and thyroxine. This made it clear that if the 
quantity of iodine available to the thyroid 
fell below a certain minimum a metabolic 
disturbance was bound to follow. Attempts 
to produce goitres in animals by feeding 
them on iodine-deficient diets at first gave 
inconclusive results, as the diets were not 
sufficiently standardized; recently (1956) it 
has been observed, however, that marked 
thyroid hypertrophy developed in mice given 
an iodine-deficient diet of well-defined 
composition, even when each constituent of 
the diet was stopped in turn. Careful 


analyses of soil and drinking water in many | 


parts of the world have, in general, revealed 
a close correlation between iodine content 


and the prevalence of goitre. The occasional | 
discrepancies that have been noted may be } 


taken to indicate that in these cases other 
goitrogenic factors were operating. 
Further support for an association be- 
tween iodine deficiency and goitre comes 
from studies on iodine uptake and excretion. 
In areas free from endemic goitre, the mean 
daily excretion rate of iodine often exceeds 
100 ug/day, whereas in endemic areas It 1s 
usually between 15 and 40 wg/day, and values 


of less than 10 yg/day may be common. | 
Correspondingly, uptake tests with radio- | 
active iodine reveal a high avidity of the | 
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thyroid for iodine in persons with a low 
excretion rate. Moreover, the radioactivity 
of the gland increases more rapidly in goitre 
patients, reaching a maximum 6 hours after 
administration of radioactive iodine, as 
compared with 24 hours in normal subjects. 
If supplementary iodine is administered to 
goitre patients, a positive iodine balance is 
gradually established, and the excretion and 
uptake values approximate to those found in 
persons from non-endemic regions. This 
seems to be clear evidence that these patients 
suffer from iodine deficiency. Surprisingly, 
however, similar evidence of iodine deficiency 
can be obtained in persons living in endemic 
goitre areas but not showing thyroid enlarge- 
ment. This must indicate either an excep- 
tional adaptation to hypothyroidism in these 
subjects or that iodine deficiency is not the 
sole factor concerned in the development 
of goitre. It has been amply demonstrated 
that the administration of iodine exerts an 
adequate preventive effect in all but a very 
few instances, but, as Roche & Lissitzky 
point out, the problem that arises is “to 
what extent the action of iodides does not 
merely reflect the maintenance of the thyroid 
in its normal state or the restitution of a 
thyroid function possibly impaired by other 
endemic factors ”. 


Goitrogens in the diet 


In 1928, Chesney et al. observed that large 
goitres developed in rabbits fed almost 
exclusively on a cabbage diet. This observa- 
tion has since been confirmed by many other 
workers and it has also been found that other 
vegetables of the genus Brassica, such as 
cauliflower, turnips and Brussels sprouts, 
possess similar goitrogenic properties. Per- 
haps the most striking example of such an 
action in man is that reported by Clements 
im Tasmania. Here the failure of iodine 
prophylaxis in schoolchildren was traced to 
4 powerful goitrogen present in milk issued 
to the children under a free-milk scheme 
started at the same time as the programme of 
goitre prophylaxis (see p. 359). It was found 
that the cows supplying the milk had been 
fed on chou-moellier, or marrowstem kale. 


Both the milk and the kale caused thyroid 
hyperplasia when fed to experimental animals, 
and the milk was shown to interfere with the 
uptake of radioactive iodine in humans as 
well as in animals. Finally, Wright demon- 
strated in 1958 that the thiocyanate content 
of the milk is about six times that of milk 
from grazing cows. As already mentioned 
(p. 347), thiocyanates inhibit the trapping of 
iodine. The actual goitrogen present in 
chou-moellier has not so far been identified, 
however, but the thiocyanate derivative 
L-5-vinyl-2-thiooxazolidone (goitrin) has been 
isolated from a number of Brassica vegetables, 
as well as from the seeds of numerous other 
cruciferous plants. This substance, which is 
a powerful goitrogen, appears to be present 
in the. plant in the form of a precursor, pro- 
goitrin. The conversion of progoitrin—a 
glucoside—to goitrin is thought to be brought 
about by enzymatic action. Cooking dimin- 
ishes the goitrogenic action of the foodstuffs, 
possibly by destroying the enzyme. The 
action of goitrin seems to resemble that of 
thiouracil and its derivatives rather than that 
of the thiocyanates, since it inhibits thyroxine 
synthesis and its effect is only partially 
reversed by iodides. This would explain the 
failure of iodine prophylaxis in Tasmania. 
Kelly & Snedden cite a number of other 
instances in which vegetables of the Brassica 
genus have been thought to be responsible 
for a high prevalence of endemic goitre. In 
Belgium, for example, the increase in simple 
goitre noted during the war may have been 
associated with the increased consumption 
of cabbage and related vegetables. This 
hypothesis is supported by the fact that there 
was a parallel decrease in toxic goitre, as 
would be expected if the diet contained an 
antithyroid substance. The reverse pheno- 
menon—an increase in thyrotoxicosis and a 
decrease in endemic goitre—was observed in 
Denmark, and it has been suggested that 
this was due to the cessation of imports of 
soya-bean oil, which was shown by McCarrison 
to contain an antithyroid factor and which 
was used in Denmark on a large scale before 
the war for feeding cattle. The importance 
of dietary goitrogens in the etiology of 
endemic goitre still remains to be assessed, 
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but it is highly probable that they are at 
least a contributory factor in some areas. 


It has been suggested at various times that 
an unbalanced diet predisposes to endemic 
goitre, e.g., a diet over-rich in fat or in protein, 
or an excess or deficiency of certain vitamins. 
There is little evidence in favour of any of 
these views, however. It is true that a high 
prevalence of endemic goitre is often asso- 
ciated with poverty and malnutrition, but 
this might be explained by the fact that a 
poor diet is also deficient in iodine, or that 
insanitary living conditions lead to pollution 
of the drinking water. It also has to be 
remembered that poverty and malnutrition 
are often found in small, closed communities, 
where a high rate of consanguineous mar- 
riages will tend to bring out any hereditary 
defect in thyroid function. 


Experimental goitre 


Whatever exogenous factors are ultimately 
found to be concerned in the etiology of 
endemic goitre, it seems certain that the 
explanation of the wide variations in the size 
of the thyroid found among different indivi- 
duals living in the same endemic area will 
have to be sought in endogenous influences. 
In an attempt to elucidate the nature of some 
of these influences, Milcu has carried out a 
series of experiments on the production of 
goitre in animals under a variety of condi- 
tions. He claims that stimulation of the 
central nervous system accelerates goitro- 
genesis in rats given methylthiouracil or fed 
on a diet rich in cabbage. Inhibition of the 
central nervous system has the opposite 
effect, as shown, for example, by the fact that 
chlorpromazine diminished the uptake of 
radioactive iodine by the thyroid and inhibited 
the action of thyroxine on the tissues. Sym- 
pathectomy and parasympathectomy both 
reduced iodine uptake, and after parasympa- 
thectomy the ratio of the weight of the 
thyroid to the weight of the body increased 
by 18.6%. On the other hand, cervical 
sympathectomy tended to decrease the goitro- 
genic effect of methylthiouracil, with the 
production of a smaller goitre showing less 
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marked histological changes. Milcu suggests, 
therefore, that susceptibility to goitre may be 
influenced by variations in autonomic tone. 

Intrathyroid injections of procaine were 
followed by a reduction in iodine uptake, and 


a fall in the blood-iodide level and basal § 


metabolic rate. Similar, though much less 
marked, effects could also be produced by 
injecting physiological saline or by simply 
inserting a needle into the thyroid. From the 
results of these and other experiments, Milcu 
concludes that irritation of the nerve endings 
within the thyroid leads to reflex inhibition 
of the secretion of TSH by the pituitary, 
It appears that goitrogenesis may also be 
influenced by other hormones. Milcu found 
that, in rats on an iodine-deficient diet, the 
change from a parenchymatous to a colloid 


goitre was accelerated by administering | 


oestradiol, testosterone, the hormones of the 
adrenal cortex, or extracts of the thymus and 
pineal glands. Under the influence of these 
hormones, the weight of the gland fell by 
50-65 %. The effect may be dependent on the 


dose, however, for small doses of oestradiol | 
increased the uptake of iodine by the thyroid, | 


whereas larger doses inhibited it. 


There have been indications from recent | 


research that immunological reactions may 
also play a part in goitrogenesis. To investigate 
this, Milcu subjected rabbits to repeated iso- 
immunization by giving 4 injections of a 


suspension of normal thyroid tissue at inter- | 


vals of 15-20 days. Twelve days after the 
last injection, complement-fixing and precipi- 
tating antibodies were found in the blood, 
and the thyroid showed changes characteristic 
of immunity thyroiditis. In animals killed 
90 days after the last injection, the thyroid 
showed marked hyperplasia and weighed 
nearly 4 times as much as normal. In rats, 
thyroid tissue from animals kept on an 
iodine-deficient diet or given methylthiouracil 
appeared to have a less powerful antigenic 
effect than thyroid from normal animals. 
The immunological response was exacerbated 
by TSH but reduced by cortisone. The inter- 
pretation of these results is at present un- 
certain, but Milcu postulates that immuno- 
pathological factors may be concerned in the 
transition from a parenchymatous goitre to 
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a colloid goitre and in the development of 
the late degenerative changes. 

Although these experimental studies do not 
provide definite answers to any of the prob- 
lems of goitrogenesis, they give a number of 
pointers to future research. But, as Roche 
& Lissitzky point out, extrapolations of 
experimental results must be made with 
caution, particularly as experimental thyroid 
hypertrophy is not strictly comparable with 
human goitre. Experimental procedures gene- 
rally bring about rapid hypertrophy of the 
gland, whereas in endemic goitre the patho- 
logical changes develop slowly, giving the 
body time to become adapted to the progres- 
sive disturbance in hormone secretion. There 


is no doubt that these pathological changes 
can be influenced by a great variety of factors 
whose relative importance remains to be 
assessed. The problem of the etiology of 
endemic goitre is thus far from being solved, 
but it still remains true, as stated by Greer 
in 1950, that very few cases of thyroid hyper- 
trophy not due to iodine deficiency have been 
explained so far. Roche & Lissitzky therefore 
ask whether different etiological agents might 
not produce the same effects through the 
essential intermediary of a faulty supply of 
iodine to the thyroid, which could then be 
accepted as the immediate cause of endemic 
goitre without prejudice to the wider question 
of the primary cause. 


CRETINISM AND ENDEMIC GOITRE * 


“ |... besides their innate simple-mindedness, the head is now and 
then misformed, the tongue immense and tumid, dumb, a struma often 
at the throat, they show a deformed appearance: and seated in 
solemn stateliness, staring, and a stick resting between their hands, 
their bodies twisted variously, their eyes wide apart, they show im- 
moderate laughter and wonder at unknown things.” 


Cretinism was first recognized as a clinical 
entity in Europe in the sixteenth century. 
Felix Platter, whose vivid description of the 
disease is quoted above, seems to have been 
the first to have used the name cretin in a 
written document. The origin of the word 
mains uncertain, however, although it has 
ten variously suggested that it is derived 
fom the French chrétien, from the Latin 
creta, and—through the Romansh language 
of the Grisons (Switzerland)—from the 
Latin creatura. 


The co-existence of endemic goitre and 
tretinism in the same locality was remarked 


} 1 by many European writers during the 


tighteenth and nineteenth centuries. This 


*This article is based mainly on the following chapters in 
the monograph Endemic Goitre : Clements, F. W. Health signific- 
ance of endemic goitre and related conditions, p. 235; Kelly, F. C. 
& Snedden, W. W. Prevalence and geographical distribution of 
endemic goitre, p. 27. 

‘Translation, quoted from Major, R. H. C. (1939) Classic 
descriptions of disease, 2nd ed., Springfield, Thomas 


FELIX PLATTER (1536-1614) ? 


led to the assumption that endemic goitre 
predisposes to endemic cretinism, the most 
widely held explanation being that progres- 
sive degeneration of the thyroid gland takes 
place in succeeding generations until ulti- 
mately a cretinous child is born. As Clements 
remarks, however, “this theory bears too 
much resemblance to Lamarckism and the 
inheritance of acquired characteristics to be 
accepted today”. In a detailed discussion 
of the question, which is summarized below, 
he adduces a number of arguments against 
a causal relationship between endemic goitre 
and cretinism, draws attention to the possible 
importance of consanguinity in the parents, 
and makes a plea for an intensive investiga- 
tion of endemic cretinism. 

Cretinism is the end-result of a severe 
disturbance in thyroid metabolism and, 
depending upon the nature of this disturbance, 
a number of types of cretinism may be 
defined. As early as 1871, Fagge had differ- 
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entiated between endemic cretinism and 
“ sporadic cretinism ”, occurring in people 
who had never lived in a goitrous district. 
A modern classification, given by Clements, 
is as follows: 


1. Congenital thyroid aplasia 

2. Familial congenital goitrous cretinism 
3. Acquired athyroidism 

4. Acquired hypothyroidism 

5. Endemic cretinism. 


In congenital thyroid aplasia, known also 
as congenital myxoedema, the person is born 
without any functioning thyroid tissue, as 
can be demonstrated by administration of 
radioactive iodine. Sometimes a goitre is 
apparently present, but if the radioiodine 
uptake test is negative, it is probable that the 
tumour is a remnant of the fourth pharyngeal 
pouch. The condition is seldom recognized 
at birth but many of the characteristic 
features of cretinism can often be recalled 
in retrospect. The baby has a large head and 
the anterior fontanelle is wide open; X-ray 
examination of the bones shows delayed 
development of the ossification centres. 
Physical and mental development are severely 
impaired throughout life. Curvature of the 
spine is marked, and a fully developed adult 
seldom stands more than 3 feet in height, 
though the true length may be about 4 feet. 
The limbs are short and the skin is greyish- 
white, dry, wrinkled and scaly. The tongue 
is often protruding. Congenital thyroid 
aplastics remain idiots and do not learn to 
speak or to understand the spoken word. 
The condition responds to the administration 
of dried thyroid or thyroxine, particularly 
if treatment is started early in life. 

On the basis of recent biochemical studies, 
at least four categories of familial goitrous 
cretinism have been distinguished, each 
characterized by a different type of defect 
in the metabolism of thyroxine. It has been 
suggested that two of these defects are trans- 
mitted by an autosomal recessive gene, and 
the familial incidence of the disease makes 
it seem not unlikely that the other two types 
of defect have a hereditary basis. 

In acquired athyroidism and acquired 
hypothyroidism, there is either complete or 
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partial failure of thyroid secretion, leading 


to a condition sometimes known as “ juve- 
nile myxoedema ”. 
condition as a sequel of infectious disease, 


such as measles or whooping cough, others | 


attribute it to birth injuries involving the 
thyroid gland. McGirr & Hutchison suggest 


that in some cases enough thyroid tissue js | 
present at birth to meet the needs of the child | 
during the first few years of life, but that | 


the amount is insufficient for later needs, 
The presenting features are, as a rule, 


retardation of growth and mental develop- | 


ment, but the severity of the clinical signs 
naturally depends very much upon the age 
of onset of the disease and the degree of 
thyroid deficiency. Changes in the skin and 
the hair, such as are seen in the congenital 


form, may also be present, and in severe | 


forms speech and hearing may be affected. 


Endemic cretinism 


Like the other types of cretinism discussed 
above, endemic cretinism can produce varying 
clinical pictures depending upon the amount 
of functioning thyroid tissue present. The 
commission set up in 1845 by King Carlo 
Alberto of Sardinia to study goitre and 
cretinism throughout his kingdom made the 
following classification: 


1. Cretins—people with only vegetative 
functions, devoid of reproductive and intel- 
lectual powers, and incapable of articulate 
speech. 


2. Semi-cretins—persons endowed with re- 
productive as well as vegetative functions, 
but whose intellectual faculties are strictly 
limited to expressing bodily wants and are 
due solely to the impressions of the senses; 
they are capable of rudimentary speech. 


3. Cretinous persons—persons whose intel- 
lectual faculties are less limited than those 
of semi-cretins, but are still below the ordi- 
nary level; they also have a less imperfect 
language, carried on by words and gestures, 
and are, to some extent, capable of following 
an occupation and doing manual labour. 


In fully developed endemic cretinism 
resulting from thyroid aplasia, the clinical 
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picture is similar to that seen in sporadic 
congenital thyroid aplasia. The syndrome 
may not be apparent at birth, but by the 
middle of the first year the retardation of 
physical and mental development is marked. 
The child does not walk until the sixth or 
sventh year, and speech is limited to a few 
harsh sounds. A remarkable feature is the 
absence of the usual gradual progression from 
infancy to puberty and from puberty to 
old age; as Clements puts it, “infancy is 
prolonged to puberty, and old age succeeds 
at once”. This does not mean that cretins 
die young; they may, in fact, have very 
long lives. 

Surveys of endemic cretinism in the past 
have probably given misleading prevalence 
figures because of the failure to differentiate 
non-cretinous idiots and mental defectives 
from true cretins and semi-cretins, a difficulty 
still experienced today. The Sardinian Com- 
mission obtained rates varying from 0.01% 
to 2.79%, while in other parts of Europe 
during the nineteenth century prevalence 
rates ranging from 0.4% to 2.2% were deter- 
mined. However, many of these data relate 
to military conscripts only and are not there- 
fore representative of the country as a whole. 

More recent surveys have given much 
lower figures, but the precise significance of 
these results is difficult to interpret as they 
relate to relatively large areas, whereas, in 
fact, cretinism is limited to villages. It does 
seem that there has been a big reduction in 
cretinism—for example, in Switzerland—but 
there is a need for careful surveys to investi- 
gate the present position. 


Etiology of endemic cretinism 


In their review of the prevalence and geo- 
graphical distribution of endemic goitre, 
Kelly & Snedden make numerous references 
to the prevalence of cretinism, deaf-mutism, 
and idiocy in goitrous areas and refer to these 
afflictions as “ sequelae of endemic goitre ”. 
This is in accordance with the views of most 
writers on the subject, as pointed out earlier 
In this article. Clements, however, draws 
attention to the following facts which do not 
support the hypothesis of a causal relation- 


ship between endemic goitre and endemic 
cretinism: 

1. Endemic cretinism does not occur in all 
localities in an endemic goitre area, even 
where severe endemic goitre has been present 
for several generations. 


2. Cretinism is often concentrated in 
villages and even in households in a village. 


3. Many cretins are the progeny of parents 
who did not have a thyroid enlargement. 


4. The prevalence of cretinism seems to 
bear a direct relationship to the frequency 
of consanguineous marriages within the 
cretinous district. High rates are often found 
in remote, relatively land-locked valleys where 
consanguineous marriages are common. 
Thus, in Hungary, investigators found that 
the farther they penetrated into the 
mountains the more frequently they encoun- 
tered cretinism. 


The last observation, coupled with the 
recent studies on familial goitrous cretinism, 
suggest that, in a proportion of cases at 
least, endemic goitrous cretinism may be due 
to a recessive Mendelian factor. This would, 
of course, also explain the concentration of 
cretinism in households and villages and 
the fact that endemic goitre may be present 
for several generations without the appear- 
ance of cretinism. 

Clements does not discuss why, if this 
etiological explanation is correct, severe 
cretinism and high goitre rates so often go 
hand in hand. Presumably this might be 
accounted for by a synergistic action between 
local goitrogenic factors—low iodine intake 
or goitrogens in the diet—and the inherited 
tendency to hypothyroidism. Clements’ 
hypothesis is not therefore opposed to a close 
etiological association between endemic goitre 
and endemic cretinism, but it does offer an 
alternative explanation. to that of a direct 
causal relationship, with progressive deterio- 
ration of the thyroid gland being passed on 
from generation to generation. As he says, 
an unequivocal answer to this question is 
long overdue and calls for an intensive 
investigation using the same methods as have 
been applied to the study of sporadic creti- 
nism. 
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GOITRE CONTROL IN THEORY AND PRACTICE * 


The old adage that one ounce of prevention is worth a pound of | 


cure is outdone in the case of goitre, where one milligram of preven. 
tion is worth more than a thousand milligrams of cure. 


Although it has often been claimed that 
endemic goitre “is the easiest of all known 
diseases to prevent ”, public health authorities 
are sometimes hesitant to introduce control 
measures on a large scale. In many areas, 
adequate goitre surveys have never been 
made, and the extent of the health problem 
may not be immediately apparent. Moreover, 
the evidence regarding the safety and efficacy 
of iodine prophylaxis is not always readily 
accepted; and even when a control pro- 
gramme has been agreed upon, the author- 
ities may be confronted with serious admi- 
nistrative and technical difficulties. 


Health significance of endemic goitre 


Where endemicity is high and many people 
are afflicted with large, nodular goitres 
associated with a marked degree of hypo- 
thyroidism, there can be no doubt that the 
situation constitutes an important public 
health problem. Apart from the grave dis- 
figurement caused by such goitres, the 
sufferers present obvious evidence of ill 
health. There is a slowing down of mental 
and physical activity—perhaps to the point 
of actual mental retardation—with a con- 
sequent loss of working capacity. Cretinism 
is usually common. There seems also to be 
some evidence that endemic goitre pre- 
disposes to thyrotoxicosis, cancer of the 


* This article is based mainly on the following chapters in 
the monograph Endemic Goitre : Clements, F. W. Health signific- 
ance of endemic goitre and related conditions, p. 235; De Smet, 
M. P. Pathological anatomy of endemic goitre, p. 315; Kelly, F. C. 
& Snedden, W. W. Prevalence and geographical distribution of 
endemic goitre, p. 27; Lowenstein, F.W. Principles and problems of 
endemic goitre control, p. 435; Matovinovic, J. & Ramalingaswami, 
V. Therapy and prophylaxis of endemic goitre, p. 385; Pérez, C., 
Scrimshaw, N. S. & Mufioz, J. A. Technique of endemic goitre 
survers, p. 369. 


* Marine, D. (1923) Publ. Hlth (Mich.), 11, 23 
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thyroid, and even malignant disease in general, 
although these questions are still contro- 
versial. 

Difficulty in assessing the health signifi- 
cance of endemic goitre is likely to arise where 
endemicity is low and goitre is found mainly 
among adolescents. Matovinovi¢ & Rama- 
lingaswami are of the opinion that “any 
clinically detectable enlargement of the 
thyroid, however mild and ‘silent’ it may 
be and even if it is confined to adolescent 
girls, is a sign of abnormality ”. They point 
out that the enlargement represents a com- 
pensatory reaction, though an incomplete 
one, to thyroid insufficiency: goitrous chil- 
dren tend to lag behind others in intelligence 
and need prophylactic treatment. Clements 
quotes data compiled by Stocks which show 
that, whereas in boys the rate of thyroid 
enlargement begins to fall after the age of 
14 years, in girls it continues to rise until 
early adult life. Simple goitres, he states, 
often disappear in adult males, but rarely 
in adult females, particularly if they bear 
children. It seems that in women goitres go 
through alternate phases of hyperplasia and 
rest, with subsequent involution leading to 
the formation of nodules. Thus, even minor 
degrees of thyroid enlargement in young 
people may have severe sequelae in later life. 
Matovinovi¢é & Ramalingaswami make the 
tentative suggestion that general prophylaxis 
should be resorted to if 10° or more of 
children between the ages of 7 and 15 have 
visible thyroid enlargement. Some authorities 
go further and recommend that a goitre rate 
above 5% should be considered of public 
health significance. 

This raises the question of endemic goitre 
surveys to determine the prevalence and 
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health significance of the disease. Pérez, 
Scrimshaw & Mujfioz advocate both palpa- 
tion and inspection in carrying out these 
surveys. Mass surveys are most conveniently 
carried out in schoolchildren, among whom 
large visible goitres are much less prevalent 
than among the adult population, although 
the total prevalence of enlarged thyroid is 
roughly comparable in the two sections of 
the population. If only visible goitres were 
recorded, this could lead to the false conclu- 
sion that goitre was not sufficiently prevalent 
to be of public health importance. 

The authors recommend that the examiner 
stand or sit in front of the subject, so that 
inspection and palpation can be carried out 
almost simultaneously. A gland 4 to 5 times 
the normal size should berecorded as goitrous. 
Of the various standards of comparison that 
have been suggested, perhaps the most useful 
is that the lateral lobes of the thyroid should 
not be larger than the terminal phalanges of 
the subject’s thumbs. 

Pérez et al. present a simple classification 
of goitres which they have found to be 
workable in extensive field studies in a num- 
ber of countries. De Smet considers a more 
tlaborate classification necessary for surveys 
in mild endemic areas and puts forward an 
alternative system. As Pérez et al. point out, 
however, a high degree of accuracy is not 
necessary for prevalence surveys, and a figure 
that does not depart by more than 25% from 
the true value is adequate, provided that the 
areas included in the survey represent a 
random sample of the total population. The 
survey therefore needs careful planning; the 
sample must be representative of all the 
numerically important sections of the popula- 
tion in the age group studied, and geogra- 
phical characteristics, agricultural patterns, 
water supplies, racial distribution, economic 
status, and even dietary practices should be 
taken into consideration in selecting localities. 


Control measures 


History of iodine prophylaxis 
Although endemic goitre may have various 


causes and its etiology is still imperfectly 
understood, it has been amply demonstrated 


that in all but a few exceptional cases an 
increased iodine intake exerts an adequate 
preventive effect. Apart from attempts to 
improve the general nutritional status and 
to remove known goitrogens from the diet, 
control measures today are therefore based 
upon supplying iodides to the public in some 
vehicle that enjoys wide consumption. The 
use of table salt for this purpose was first 
suggested by Boussingault in 1831 after he 
had discovered the high iodine content of a 
certain natural deposit of salt regarded as 
more beneficial than other salts by the 
inhabitants of a goitrous area of Colombia. 
Little heed was paid to this suggestion, 
however, and similar recommendations by 
Grange, Késtl and others during the nine- 
teenth century were likewise largely dis- 
regarded. This was due in part to the 
unhappy results of earlier attempts to use 
iodine for the treatment of goitre: the doses 
administered were much too high and the 
side effects frequent and severe. 

Interest in iodine for the therapy and pro- 
phylaxis of goitre revived when, in 1895, 
Baumann isolated from the thyroid a sub- 
stance containing 10% of iodine, which was 
thus proved to be a normal constituent of 
the gland. From 1916 to 1920, Marine & 
Kimball conducted a large-scale experiment 
in iodine prophylaxis, in which a daily dose 
of 0.2 g of sodium iodide in water was admi- 
nistered for 10 days in the spring and 10 in 
the autumn to 5000 schoolgirls in Akron, 
Ohio, USA. A similar number of school- 
girls acted as controls. Goitre developed 
among girls in the control group in about 
half those who had previously had a normal 
thyroid, but did not among the girls taking 
sodium iodide. On the contrary, two-thirds 
of those originally diagnosed as having goitre 
were found to have normal thyroids after 
sodium iodide therapy, whereas in the 
control group none of the enlarged thyroids 
returned to normal spontaneously. In spite 
of the relatively large doses of iodine, side 
effects were very rare; when they did occur, 
they disappeared within a few days of stop- 
ping medication. 

Encouraged by these results, several cities 
in the goitre belt along the Great Lakes began 
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adding iodide to their water supplies, and in 
1924 an experiment in mass prophylaxis with 
iodized salt was begun in Michigan. Table 
salt containing 1 part in 5000 of potassium 
iodide was introduced, the salt producers and 
the wholesale grocers each bearing half the 
additional expense so that the selling price 
was not increased, the State Department of 
Health undertaking the health education of the 
public. It was estimated that within the first 
year 94% of homes were using iodized salt 
continuously. In five years, the goitre rate 
in schoolchildren dropped from 38.6% to 
9%, and the latest survey, conducted in 1951, 
showed it to be only 1.4%. In view of the 
fear expressed by some goitre surgeons that 
the use of iodized salt might cause an epi- 
demic of thyrotoxicosis (Jod-Basedow), a 
survey was undertaken in 1928 of almost 
1300 adults with long-standing goitre. Not 
a single case of toxic goitre was found that 
could have been attributed to the use of 
iodized salt. 


Risks of iodine treatment 


Matovinovié & Ramalingaswami point 


out that secondary thyrotoxicosis naturally 
develops from nodular goitre. Prolonged 
deficiency of iodine may lead to the forma- 
tion within the goitre of hyperactive “ hot 
nodules”, which produce practically the 
entire hormone output of the gland inde- 
pendently of the action of thyrotropin. In 
middle or old age, the hyperactive nodules 
gradually increase in size, and may then 
produce too much hormone, this condition 
being known as toxic adenoma. Over- 
production of hormone may, however, also 
occur if the supply of iodine to the hyper- 
active nodules is suddenly increased; the 
condition is then known as Jod-Basedow. 
Differential diagnosis between these two 
forms of hyperthyroidism may be difficult, 
but the symptoms of Jod-Basedow usually 
disappear spontaneously within a few weeks 
after treatment with iodine has been dis- 
continued. Toxic adenoma is much more 
common than Jod-Basedow, and Matovinovié 
& Ramalingaswami consider that hyper- 
thyroidism occurring during iodine therapy is, 
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in most cases, unrelated to the administration 
of iodine and that the statistics on the occur- 
rence of Jod-Basedow are not very reliable, 

The fear that the general use of iodized 
salt might lead to the widespread occurrence 
of Jod-Basedow is attributable largely to 
experiences in France in the 1850’s, when 
relatively high doses of iodine were used, 
Lowenstein claims, however, that with the 
iodized salt used today the possibility of 
toxic effects is remote, since the dosages are 
based on the physiological requirements for 
iodine, which have been established by 
careful work. In fact, the process of iodiza- 
tion merely represents the addition to the 
salt of a natural ingredient lost during the 
process of drying or refining or both. Lowen- 
stein quotes the results of a number of studies 
to prove that the use of iodized salt is free 
from risk. A nation-wide inquiry in Switzer- 
land between 1922 and 1924 revealed that 
the frequency of thyrotoxicosis (5 per 100 000) 
was identical among persons consuming 
iodized salt and among those not using it. 
Among 2659 cases of hyperthyroidism, 
Kimball saw only 6 that might have been 
related to the consumption of iodized salt, 
and these were all in women over 40 years 
of age who had had nodular goitres for 
many years. A number of authors, such 
as McClure in Michigan and Eggenburger 
in Switzerland, have actually reported a 
considerable decrease in thyrotoxicosis after 
the introduction of iodized salt. On the basis 
of these and similar reports, Lowenstein 
concludes that, while there may be rare 
instances of a thyroid adenoma of long 
standing becoming toxic in a patient taking 
iodized salt, the benefits of iodine prophylaxis 
in an endemic goitre area far outweigh the 
risk of an occasional toxic effect. 

Among other objections that have been 
raised to iodine prophylaxis, attention has 
been called to the occurrence of occasional 
allergic reactions in the form of urticarial 
or acneiform eruptions. Dermatologists do 
not appear to be yet agreed on the importance 
of these reactions, and it has even been 
suggested that iodine deficiency may be 4 
contributory cause of acne. It would seem 
safe to assume, Lowenstein concludes, that 
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there may be some persons who either are 
hypersensitive to iodine or may become 
sensitized through prolonged use of small 
doses. He suggests that for such persons 
non-iodized salt should be made available 
on a prescription basis. 


Efficacy of iodine prophylaxis 


Experience in mass prophylaxis with 
jodized salt extending over a considerable 
number of years is now available from several 
countries. In all cases a substantial drop in 
the goitre rate has paralleled increasing con- 
sumption of the salt and the incidence of 
toxic side effects has been negligible. In 
Switzerland, for example, iodized salt was 
first introduced in 1923 on the proposal of 
the Swiss Goitre Commission. By 1954, it 
was estimated that 90% of all the salt con- 
sumed in Switzerland was iodized; in several 
cantons only iodized salt is used. Studies at 
the Institute of Pathology and Anatomy in 
Berne show that the mean weight of the 
thyroid of the newborn relative to body- 
weight (g/kg) decreased from 3.12 in 1920- 
1924 to 1.28 in 1936-1938. In Lausanne, the 
percentage of schoolchildren with normal 
thyroids rose from 42.3 in 1923 to 99.3 in 
1937, and since 1930 none of the children has 
had a visible goitre. Studies on the mean 
weight of nodular thyroids in adults of 
different age groups before and after the 
introduction of iodized salt have been made 
inthe canton of Vaud. A substantial decrease 
has taken place in all age groups, particularly 
in men. Moreover, whereas prior to 1924 
nodular goitres were found in very young 
persons, by 1946 no nodular goitres could be 
found in men under the age of 35 and only 
two in women under 40. Other statistics for 
Switzerland, as well as for a number of other 
countries, demonstrate impressively the 
decline of goitre with increased consumption 
of iodized salt. 

It should be mentioned that a variety of 
methods other than the iodization of salt 
have been tried for mass prophylaxis with 
iodine. The iodization of water supplies, 
extensively practised in the Netherlands 
before and during the Second World War, 


has been found uneconomic because only 
a small proportion of the water is used for 
drinking and cooking purposes. The iodiza- 
tion of bread appears to be both economic 
and feasible in countries where bread is a 
staple foodstuff, although it suffers from the 
disadvantage that the consumption of bread 
varies with the individual and in different 
age groups and strata of the population. 
The distribution of iodized tablets, iodized 
chocolate and iodized sweets has also been 
tried on various occasions. This is a useful 
method of administering iodine to vulnerable 
groups of the population—schoolchildren, 
pregnant women, etc.—and it enables the 
amount of iodine administered to be accurately 
controlled. It would, however, be difficult 
to devise a system of distribution efficient 
enough to enable this method to be used for 
supplying iodine to the population at large. 
In New Guinea, where difficulties have been 
encountered in distributing iodized salt to 
the scattered population, a method has been 
devised of giving depot injections of iodized 
oil, and it is claimed that these provide a 
continuous supply of iodine over a period 
of 2 years. Using larger volumes, it may be 
possible to establish depots lasting up to 
5 years. 

An interesting instance of apparent failure 
of iodine prophylaxis has been reported from 
Tasmania. In 1949, iodized tablets were 
distributed to all schoolchildren up to 16 years 
of age. Five years later, it was found that 
there had actually been a marked increase in 
the goitre rate in all age groups except girls 
of 12-17. A breakdown of the figures into 
6 districts showed that in 3 there had been a 
general fall in prevalence over the five years, 
whereas in 2, or possibly 3, others there had 
been a steep rise. On further investigation, 
it was discovered that one year after iodine 
prophylaxis was started the Government had 
introduced a free-milk scheme for school- 
children, and that in order to meet the 
demand for increased milk, the farmers had 
been obliged to feed the cows on chou- 
moellier (marrowstem kale) during the 
autumn and winter months when they are 
normally dried off. The area sown with 
chou-moellier had increased nearly three 
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times and the districts where chou-moellier 
had increased most were found to correspond 
exactly with those where there had been a 
steep rise in the goitre rates. It is known that 
plants of the genus Brassica, of which chou- 
moellier is a member, contain the goitrogen 
L-5-vinyl-2-thio-oxazolidone, and it therefore 
seemed likely that this substance was finding 
its way into the milk and was responsible for 
the increase in goitre. This was supported 
by the fact that milk from cows fed with 
chou-moellier when administered experi- 
mentally to humans and to _ laboratory 
animals interfered with the uptake of radio- 
active iodine; and by the fact that calves 
born of such cows developed marked thyroid 
hyperplasia. These interesting findings have 
triggered off a whole series of investigations 
on goitrogenic agents in a variety of plants, 
the results of which are discussed on 
page 351. It thus seems clear that the failure 
of iodine prophylaxis in Tasmania was due 
to the presence of a powerful goitrogen in 
the milk. Similar instances of goitrogens in 
the diet, although rare, no doubt occur 
elsewhere. In such cases, although it may 
be possible to counterbalance the effect of 


the goitrogen by stepping up the dosage of 
iodine, it is obviously preferable, wherever 
practicable, to remove the goitrogen from 
the diet. 


Administrative and technical difficulties 


Once a programme of mass prophylaxis 
with iodized salt has been decided upon, it is 
necessary to fix the level of iodization, 
organize the manufacture of a suitable grade 
of iodized salt, and ensure its efficient dis- 
tribution and consumption by as wide a 
section of the population as possible. The 
level of iodization and processes of manu- 
facture are dealt with in the article on 
page 361. It has been estimated that at least 
90°, of the salt consumed must be iodized to 
secure the eradication of endemic goitre, and 
experience has shown that the only rapid way 
to assure this is by legislation making 
iodization compulsory. In countries where 
scientific committees have recommended the 
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introduction of iodized salt but no legal 
compulsion has been attempted, the public 
has continued to use mostly unfortified salt. 
About a dozen countries have so far made 
iodization compulsory. The law usually 
stipulates that all the salt in the country, or in 
certain goitrous areas, must be iodized, and 
lays down the nature of the iodine compound 
to be used and the level of iodization, 
Sometimes the regulations also include 
instructions for the addition of stabilizers 
and conditions governing the packing and 
labelling of iodized salt offered for sale. In 
some countries non-iodized salt is also 
available, but can only be supplied on 
medical prescription. There may also be 
legal requirements covering the regular 
inspection of factories and installations and 
periodic analyses of samples of the product. 

Unfortunately, the drafting and approval 
of the legislation is often itself a lengthy 
process, even when there is no opposition 
to the principle of compulsory iodization; 
and once the law has been passed it is still 
necessary to create the administrative ma- 
chinery to secure its enforcement. Difficulties 
encountered at this point—for example, in 
obtaining the required funds from the Minis- 
try of Finance—may hold up a control 
programme for years. And even after the 
production of iodized salt is under way, the 
distribution may present new problems. A 
survey carried out in an endemic goitre area 
in Brazil in 1957-1958, three years after the 
passing of legislation on the iodization of 
salt, showed that practically no iodized salt 
was reaching the rural districts of the area; 
and in Mexico only a few thousand people 
were found to be consuming iodized salt 
several years after the promulgation of 
regulations. In some cases, the difficulties 
may be so great that alternative methods of 
iodine prophylaxis have to be resorted to, 
such as the depot injection of iodized oil 
referred to above. 

In at least two countries, the introduction 
of iodized salt has been hampered by eco- 
nomic difficulties. Iodine compounds are 
expensive, special equipment is needed for 
iodization, and additional labour has to be 
engaged. The over-all cost will vary with 
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local conditions; according to Lowenstein, 
in the United Kingdom it is estimated to be 
about 5/- per ton of salt, which amounts 
to less than 5% of the cost of salt at average 
world prices. Assuming an average individual 
intake of 10 g per day (8 1b per year) the 
increase in cost per head works out at only 
0.22d per year. On the other hand, endemic 
goitre and its consequences undoubtedly 
cause considerable economic losses to a 


country in the form of cost of treatment, 
impaired working capacity of patients, cost 
of institutionalization, etc. It is difficult to 
estimate these economic losses, but Lowen- 
stein considers that they are unquestionably 
many times higher than the cost of a control 
programme: in the words used by Marine 
in the quotation that heads this article, “ one 
milligram of prevention is worth more than 
a thousand milligrams of cure ”. 


IODIZED SALT* 


I consider it certain that goitre would disappear from the Cor- 
dilleras if the authorities would take appropriate steps to have estab- 
lished, in the capital of every canton where goitre is endemic, a depot 
of salt containing iodine whither every inhabitant could go to buy 
such salt as he required for his consumption. 


The recommendation quoted above ante- 
dated by nearly a hundred years the first 
successful trials of iodized salt for the mass 
This long 


prophylaxis of endemic goitre. 
delay in putting Boussingault’s advice into 
practice was largely due to lack of know- 
ledge regarding thyroid metabolism and the 


daily requirements of iodine. About the 
middle of the nineteenth century, a heavily 
iodized salt was used for a time in Austria, 
France and Italy, but the frequency of side 
eects created a prejudice against iodine 
prophylaxis that has still not been entirely 
dissipated. The evidence for the safety and 
eficacy of iodized salt is reviewed in the 
article on goitre control (p. 356). Although 
accepting this evidence, some countries have, 
in the past, been deterred from instituting 
programmes of mass prophylaxis by technical 
difficulties in the manufacture of a suitable 
grade of iodized salt. Inexpensive and com- 
paratively simple processes are now available 
that are applicable to any of the usual 
methods of salt manufacture and give 


*Based on Holman, J. C. M. & McCartney, W. (1960) 
lodized salt. In: Endemic goitre, p. 411 


*Boussingault, J. B. (1831) Ann. Chim. Phys., 48, 41 
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products 
conditions. 
Most of the salt used for domestic purposes 
is produced by the evaporation of brine, 
either in open pans or, by the so-called 
“vacuum ” process, under reduced pressure. 
Iodization may be effected by adding a 
solution of an iodine compound to the brine, 
by spraying the iodizing solution on to the 
salt, or by dry mixing. In general, the 
spraying method is very suitable for large- 
scale manufacture since it is continuous and 
can form part of the routine operation of the 
vacuum process. For a relatively small pro- 
duction, the dry mixing method is probably 
the simplest and most satisfactory. Stacpoole 
considers, however, that it is too expensive 
because of the long period of agitation 
needed to ensure a homogeneous mixture, 
and he has devised a spraying method that 
can be used not only for the refined salt 
produced by the vacuum process but also 
for the coarse, crystalline salt obtained by 
Open-pan evaporation. Brine treatment is 
sometimes used with open-pan processes, but 
it necessitates accurate analytical control 
which adds considerably to the expense, 


stable under exacting climatic 
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and for this reason it has not been widely 
adopted. 


Spraying processes 


In countries with a high standard of living, 
the vacuum process of salt manufacture is 
generally preferred to the open-pan processes, 
not only because it gives a much higher 
output but also because it yields a fine, free- 
running salt of uniform grain-size and a 
high standard of purity. Iodization is very 
conveniently effected by spraying a solution 
of potassium iodide on to the salt as it passes 
on a conveyor belt from the evaporators to 
the final hot-air drier. The solution is 
delivered under constant pressure from a 
storage tank to a series of nozzles. The level 
of iodization is readily controlled by adjusting 


FIG. 1. 


AUSTRIAN IODIZATION PLANT MANUFACTURED BY MASCHINEN- 


the concentration of the solution, the spraying 
pressure, the size of the nozzle orifices, and 
the speed of the conveyor. Uniform iodiza- 
tion is ensured by stirring the salt while it 
is in the drier. An Austrian machine (Fig. 1) 
uses a worm-screw or paddle-screw to mix 
the salt before drying. This machine has an 
hourly output of 5000 kg of iodized salt. 
A non-continuous spraying process, in which 
the salt is iodized batchwise in a mixer, was 
patented in Germany in 1936. 

In most parts of the world, salt is still 
produced by solar evaporation of brine or by 
evaporation in shallow pans heated directly 
by solid fuel. In this way, a coarse, crystalline 
salt is obtained which is usually iodized by 
dry-mixing, but Dr Herbert Stacpoole, chief 
of the Mexican Antigoitre Campaign, has 
designed a simple, cheap, portable machine 
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raying FIG. 2. DIAGRAM SHOWING THE OPERATION (Fig. 2) for the iodization of such salt by a 
s, and § oF THE SALT-IODIZING MACHINE DESIGNED ee spraying sieges The og rae 
odiza- y a worm-screw into aluminium buckets 
hile it spf spe Pig ne attached to a vertical rubber belt which 
“ig. 1) elevates the salt to a height of about 3 m 
o mix before discharging it into an aluminium- 
1as an lined hopper. The salt then drops through a 
| salt. rotating sluice into the iodizing chamber. 
which An aluminium grill placed near the top of the 
r, was chamber scatters the salt so that it falls in a 
continuous shower. The iodizing solution is 
$ still sprayed upwards from the bottom of the 
or by iodizing chamber—which is rather more 
rectly than 2 m high—and thus makes intimate 
alline | contact with the falling grains of salt. 
ed by | Stacpoole believes that this machine is 
chief superior to those usually employed because 
» has spraying the salt on a conveyor belt permits 
chine iodization of the surface of the salt layer only 
and mixing by a worm-screw is inefficient. 
The machine can iodize 5 metric tons of salt 
per hour, and experience has shown that | ml 
of solution is enough to iodize uniformly 
1 kg of salt, whether it be coarse, ground or 
free-running. 


Dry mixing processes 


To prevent caking of free-running salt, 
drying agents are usually added which also 
act as stabilizers. If such salt is to be iodized 
by dry mixing, the simplest procedure is to 
prepare a stock mixture of the stabilizer with 
ground potassium iodide. This mixture is 
then added in the required quantities to 
batches of the salt. As the amount of sta- 
bilizer is large compared with the amount of 
Worm screw potassium iodide, very uniform iodization is 
. Elevator achieved. The time required for thorough 
. Rubber belt mixing must be ascertained by analysis of a 
. Aluminium buckets trial batch, and samples of each batch should 
. Driving pulley for elevator be analysed as a control. ; ; 

, Ahaniniuintined hopper Dry mixing is less straightforward in the 
case of the crystalline salt obtained by the 
open-pan process, owing to its coarse particle 
size. As this is the only type of salt manu- 
factured in many countries, it is important 
to have simple, cheap processes available. 
- Spray gun for iodizing solution A suitable process was devised a few years 
. Outlet to iodizing chamber ago by the Chilean Iodine Education Bureau, 
. Compressed-air hoses London. The salt passes from a bulk feeder 
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into an enclosed worm-screw mixing con- 
veyor, into which is also introduced a mixture 
of one part of potassium iodide or iodate and 
ten parts of calcium carbonate, or any 
available free-flowing powder. This iodizing 
mixture is supplied from a precision feeder 
at the rate necessary to provide a final 
product containing the desired proportion 
of iodine. Control is facilitated by the 
addition of the inert powder, which gives 
greater bulk to the material. The mixing 
conveyor is fitted with right- and left-hand 
paddles to ensure intimate mixing of the salt 
with the iodizing mixture during passage 
through the worm. At the end of the con- 
veyor, the iodized salt is collected directly 
in bags or other containers, and for the 
whole operation of the plant a minimum of 
skilled labour is required. 

A plant operating on this principle and 
designed for an output of approximately 
10 tons per day costs about £420 ($1175). 
Larger plants, capable of producing up to 
25 tons per day, can also be supplied at only 
slightly increased cost. A number of varia- 
tions on the original design have, in fact, 
been produced to meet the requirements of 
various countries, and the process is being 
operated satisfactorily in Central and South 
America, India, Rhodesia, the Union of 
South Africa, and Yugoslavia. 


Brine treatment 


The open-pan evaporation of brine may 
be operated either on a continuous basis or 
as a batch process. In the continuous 
method, the salt crystals are removed from 
the bottom of the pan at frequent intervals 
by means of perforated shovels and allowed 
to drain on the floor or on racks placed 
beside the pans. If potassium iodide is added 
to the brine, it does not crystallize with the 
salt, but the mother liquor adhering to the 
crystals leaves behind a residue of potassium 
iodide as it evaporates. The quantity of 
mother liquor adhering to the salt varies 
with the conditions of evaporation and must 
first be ascertained by routine tests. It is then 
possible to calculate the concentration of 
potassium iodide that must be maintained 
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in the brine. By carefully controlling the 
rate of addition of potassium iodide and the 
rate of evaporation, very uniform iodization 
can be achieved. If the salt is being produced 
by the batch process, the requisite amount 
of dilute potassium iodide solution is added 
to each batch of brine, the residual mother 
liquor in the pans being re-used with addi- 
tion of fresh brine, so that no loss of iodide 
occurs. As already indicated, this method 
of iodization necessitates skilled supervision 
and constant analytical control, which renders 
it unsuitable for genera) adoption. 


Level of iodization 


The optimum level of iodization of salt 
depends on the average daily dose of iodine 
needed to prevent goitre in a community and 
on the average daily consumption of iodized 
salt per head. The available evidence suggests 
that in endemic goitre areas each person 
should receive a daily supplement of about 
150 «xg of iodine. In some areas, larger supple- 
ments (up to 300-400 ,g daily) appear to be 
necessary, presumably in order to counteract 
the effect of goitrogenic agents. The per caput 
consumption of salt varies with racial, climatic, 
and other factors; it is higher, for example, 
in tropical than in temperate climates. It is 
also necessary to take into account whether 
all food salt is to be iodized, including that 
used by the food industries, or only table salt. 

In the USA, Canada and most countries 
of Latin America, the level of iodization is 
based on an estimated average per head 
consumption of 6.5 g of table salt per day 
and is calculated to provide a daily supple- 
ment of 500 yg of iodine, or 650 yg of 
potassium iodide. The level is thus | : 10 000. 
In most European countries, on the other 
hand, much lower levels are used, calculated 
to supply only the 100-150 yg of iodine per 
day estimated to be the body’s actual physio- 
logical requirements. Thus, in Switzerland, 
where all food salt is iodized, the level is 
1: 100000, while in the United Kingdom, 
where only table salt is iodized, it is 1: 40 000. 
Holman & McCartney suggest that for coun- 
tries with a moderate goitre rate the most 
satisfactory level is probably | part of potas- 
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sium iodide to 20 000 parts of table salt, the 
level at present adopted in New Zealand. 
In countries with a high prevalence, the level 
of iodization should be increased to 1: 10 000. 
At all events, the level fixed by the public 
health authorities should ensure that a 
minimum of 150 yg of iodine is available in 
the quantity of salt consumed daily per head, 
and where the dietary standard is low or 
there are other adverse factors, this amount 
should be increased to 300-400 yg. 


Stability of iodized salt 


It is obviously important to ensure not 
only that the salt has the required iodine 
content when it leaves the factory but also 
that no loss of iodine occurs on storage. 
Some countries make it a legal requirement 
that stocks of iodized salt should be analysed 
at regular intervals. Investigations have 
shown that salt iodized with potassium iodide 
may be subject to losses if it is not dried 
during manufacture or if it is exposed to a 
humid atmosphere, excessive aeration, sun- 
light or heat. The stability is decreased if 
the salt has an acid reaction or contains 
impurities derived from the mother liquor. 
In the manufacture of free-running salt by 
the vacuum process, it is usual to add a 
substance with anti-caking and stabilizing 
properties. One of the stabilizers most often 
used is calcium phosphate, and a special 
grade of basic tricalcium phosphate is manu- 
factured for use in the preparation of iodized 
salt. Other stabilizers include magnesium 
carbonate, sodium bicarbonate, sodium car- 
bonate, calcium carbonate, calcium oxide, 
sodium thiosulfate, and activated carbon. 
Since vacuum salt is of a high grade of purity 
and is completely dried during manufacture, 
when stabilized in this way the iodine content 


will remain unchanged for long periods, 
provided that the salt is packed in containers 
with impervious linings and stored in a cool, 
dark place. In fact, tests on some samples 
showed no loss of iodine even when stored 
for 10 months on an open shelf—for 7 months 
of this time with the top of the packet fully 
open. When the samples were stored in a 
dry cupboard, there was no caking and no 
loss of iodine over a. period of 21 months. 

Salt manufactured by the open-pan pro- 
cess is very liable to contain both moisture 
and impurities. It is frequently stored in 
bulk in ordinary hessian bags and is likely 
to be exposed to adverse climatic conditions. 
It has therefore been recommended that such 
salt should be iodized with potassium iodate, 
which has been shown to be much more 
stable than potassium iodide but is equally 
effective as a source of iodine for thyroxine 
synthesis since it is rapidly converted to 
iodide on ingestion. Another advantage of 
potassium iodate is that it has a lower 
solubility than the iodide and is therefore 
less likely to migrate from the salt to the 
container if the latter should become damp. 
Crude table salt iodized with potassium iodate 
was subjected to a severe test of stability by 
Arroyave, Pineda & Scrimshaw. A 50-kg 
sample contained in a hemp fibre sack was 
stored in an open room in the tropics for 
8 months, 4 of which were dry and 4 rainy. 
Although the average humidity ranged from 
70% to 84%, the loss of iodate over the whole 
period was only 3.5%. Furthermore, migra- 
tion was negligible. Similar findings have 
been reported by other workers. As far as 
the toxicity of potassium iodate is concerned, 
it is known that large single doses are toler- 
ated, and experience in countries where 
iodated salt has been used has not given any 
indication of untoward effects. 





Reports of Expert Groups 





Training of nurses abroad * 


The report of the WHO Inter-Regional 
Conference on Post-Basic Nursing Education 
Programmes for Foreign Students, held in 
Geneva in October 1959, is addressed mainly 
to the nursing profession, but has a wider 
application. The aim of providing these 
courses in foreign countries is to train nurses 
from varied backgrounds to meet with skill 
and confidence the changing health needs of 
the people whom they serve. To the nurse 
herself their value is that they broaden her 
horizon and enable her to see her profession 
in a new light by acquainting her with other 
lands and other cultures; to the home country 
the essential benefit is the gain in knowledge 
and potential leadership in this field of 
public health. 

The report of the Conference discusses the 
practical details of administering such pro- 
grammes, details that must be considered in 
organizing any type of study travel—the 
preparation of the student for the journey; 
the selection of areas and institutions; the 
desirability of personal contacts between the 
receiving institutions, the administrators of 
the scheme and the beneficiaries; the ad- 
vance information to be exchanged; the 
whole range of problems confronting the 
student during her sojourn abroad; and 
finally the difficulties of readjustment on her 
return. 

The first stage in such a programme is 
selection of the student. In this there are 
many factors to be weighed, such as her 
maturity and her capacity to learn and to 
adjust herself to changed conditions of life 
and work. It is felt that more information 


* WHO Inter-Regional Conference on Post-Basic Nursing 
Education Programmes for Foreign Students (1960) Report 
(Wid Hith Org. techn. Rep. Ser., No. 199), Geneva, 48 pages. 
Price: 3/6, $0.60, Sw. fr. 2—. Also published in French and 
Spanish. 
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might well be sought about the significance 
of the individual factors that make or mar 
the career of the student abroad. 

For the second stage—preparation for the 
sojourn abroad—the adjustment of the 
student can be facilitated by briefing her on 
such aspects as the type of post she will be 
expected to fill on her return, so that she 
can see her studies in relation to her ultimate 
career. She should consider herself in some 
sense an ambassador, ready with information 
about the life and customs of her own land 
and prepared to display some understanding 
of the country of study. More attention 
might be paid to providing her with clear, 
simple information on such matters as 
travel arrangements, money, clothing, living 
conditions and social customs. The receiving 
institution should accept certain responsi- 
bilities: some obviously concern the practical 
problems of accommodation and adjustment, 
while others are inherent in the educational 
plan. The institution has a duty to survey 
its resources and to decide how many students 
it can cater for with the teaching staff and 
equipment available, the opportunities it 
can provide for individual tuition, and the 
facilities it has for practical work. It should 
satisfy itself that arrangements for field 
work are sufficient to meet the growing needs 
of the trainee. The key members at least of 
the faculty should have had experience in 
working or studying in other countries, as 
only thus can they gain a real appreciation 
of student needs and of their capacity to 
fulfil them. It is of the utmost importance 
that faculty members should be in personal 
touch with students, and discuss and guide 
both institutional teaching and field work. 
While the diverse needs of nurses can best 
be met through individually planned pro- 
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grammes, this system introduces its own 
hazards. It adds considerably to the strain 
on the resources of the receiving institutions, 
and may at the same time appear to place 
the students in a special group—a category 
that might suggest inferior qualifications. 
Further consideration should be given to 
achieving a balance between these factors. 

The final stage—readjustment to the home 
country—appears hitherto to have been 
relatively neglected in planning for study 
travel. Difficulties of re-adaptation occur in 
ordinary life and in the nursing situation in 
which the returning student finds herself 
—both in relation to professional colleagues 
and to patients. Nurses who have studied 
in more advanced countries may feel keenly 
the restrictions imposed by lack of equip- 
ment or an apparent indifference on the part 


Scholarship in cardiology 


of the home administration. However, 
those who take the time and trouble to 
re-learn the home situation as a whole and 
avoid the temptation of trying to impose 
novel methods on unwilling hearers become 
adjusted with little difficulty. 

The participants in the Conference hoped 
that the suggestions put forward would be 
studied by those responsible for nursing 
education programmes for foreign students, 
and, more widely, by anyone interested in 
the general educational questions raised by 
study in foreign countries, in particular the 
personal adjustments required from the 
student at all stages—before the period of 
study, during adaptation to unfamiliar con- 
ditions of living and learning, and in the 
process of readaptation to the home country 
on return. 


The Swedish National Association against Heart and Chest Diseases will award a research 
scholarship to a non-Swedish cardiologist in 1960, and WHO has been asked to help choose 
a suitable candidate. The stipend will amount to 25 000 Swedish crowns for one year, which 


should also cover travelling expenses. 


Applications are invited from candidates of proven research ability, who are at present 


engaged in research on cardiovascular diseases, and are interested in studying particular 
d the aspects of this field in Sweden. The age-limit is 45. 
hould Each applicant should provide a brief curriculum vitae, together with details of research 
field | activities and of the proposed subject of study in Sweden. Reprints of original work should 
accompany the application. Candidates should be endorsed by their respective institutes 
(or clinics), which should ensure posts and research facilities for them on their return. 
Applications should be addressed to Chief, Cardiovascular Diseases unit, World Health 
Organization, Palais des Nations, Geneva, and should arrive by the end of September at the 
latest. It is expected that the scholarship will be awarded at the end of October 1960. 


ies it 


needs 
ast of 
ice in 
es, as 
jation 
ity to 
‘tance 
‘sonal 
guide 
work. 
1 best 

pro- 





Notes and News 





Food-borne infections 
and intoxications in Europe 


General living conditions and the standard 
of food hygiene have improved in most European 
countries, thus causing a fall in the incidence of 
dangerous food-borne diseases. Nevertheless, 
there has been a tendency during the last decade 
for the incidence of gastro-enteritis and bacterial 
food-poisoning to increase. Possible reasons for 
this are discussed in a recent number of the WHO 
Bulletin.’ 

A long time has passed since food-poisoning 
was first linked with the import of foodstuffs from 
tropical and semi-tropical countries. Only when 
these imports began to reach Europe in sub- 
stantial amounts, however, did the connexion 
become of real importance. Not all imports 
have been convicted of harbouring organisms 
that cause food-poisoning; the chief culprits are 
probably cattle foodstuffs (particularly fish-, 
blood-, and bone-meal), which are imported on 
a large scale from tropical countries. They 
have been found to contain a large number of 
enteropathogenic Salmonella, which infect the 
animals ingesting them. The animals in turn 
infect the abattoirs, the premises where the meat 
is processed, or the persons who handle the 
meat, who then become carriers and infect 
others. 

This influx of pathogenic organisms has 
coincided with a marked change in the eating 
habits of many Europeans. They now eat more 
perishable foods, and eat at least one meal a 
day away from home. Large-scale catering is 
therefore common, and is all too often associated 
with inadequate preparation and preservation of 
the food and ignorance of the danger incurred 
thereby. With the enormous increase in inter- 
national travel, too, there has been a tourist 
invasion of the countries of southern Europe, 


* Seeliger, H. P. R. (1960) Bull. Wid Hith Org., 22, 469 
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where these infections, aided by the climate and 
the often lower standards of hygiene, are more 
frequent. 

Although it can be said that food-borne 
infections have increased, exact figures to prove 
this are difficult to obtain. One reason for this 
is that the terminology used in the diagnosis of 
these diseases is in a state of utter confusion. 
Another is that only a few experts have up-to- 
date knowledge of the various kinds of bacterial 
food-poisoning. Yet another is that sporadic 
cases are not notified to the health authorities, 
while more serious outbreaks are simply diag- 
nosed as “ non-specific infections ”. From what 
information is available it would appear that 
Salmonella infections are most frequent. Shigella 
food-poisoning is most often found in the south, 
south-east, and east of Europe. Other organisms 
such as Alkaligenes, Aeromonas and Pseudomonas 
occasionally cause infection, and Escherichia 
coli has recently been incriminated in outbreaks 
of diarrhoea in nurseries and children’s hospitals. 
Food-borne intoxications of staphylococcal ori- 
gin are becoming more and more frequent, the 
infection being transmitted either directly or 
through contaminated utensils. So too in some 
parts of Europe are cases of Clostridium welchii 
poisoning; in Norway they are diagnosed more 
frequently than staphylococcal infections, the 
vehicle of the toxin being usually meat or sauce 
kept at room temperature and eaten next day 
without further thorough heating. Botulism is 
much less common than it is elsewhere in the 
world. 

This increasing incidence of bacterial food- 
borne infections and intoxications calls for 
closer supervision of food products, better food 
hygiene, awareness in both producers and con- 
sumers of the dangers, and legal measures to 
prevent the spread of pathogenic organisms in 
food products. The public health and veterinary 
authorities should co-operate to achieve these 
ends. 
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Compulsory and voluntary 
vaccination 


When should vaccination be compulsory, 
when voluntary ? The theory has been that, if a 
disease is dangerous and a satisfactory vaccine 
against it is available, vaccination should be 
compulsory to protect the persons endangered, 
on the ground that some persons will always, if 
not compelled, refuse to be vaccinated and thus 
endanger others. But at what stage does it 
become no longer worth while to vaccinate the 
whole community? Again, if it is agreed that 
vaccination is no longer something that the whole 
community should be asked to endure, should 
the alternative be vaccination of those groups in 
the community particularly exposed to the risk 
of contracting the disease, or should vaccination 
be voluntary ? 


These are not academic questions, but ques- 
tions that continue to excite lively controversy. 
Whenever an outbreak of smallpox occurs as a 
result of infection imported from abroad (as 
still happens every year or two) in the few 
countries that have changed the law to make 
vaccination against smallpox no longer compul- 
sory, it is liable to be used as an argument in 
favour of reintroducing compulsion, showing 
that the principle of compulsory vaccination has 
its supporters even when the disease has become 
so uncommon that it only endangers the com- 
munity when it is sporadically introduced from 
outside. This controversy about compulsory 
and voluntary vaccination is not confined to one 
or two countries, but may readily be deduced 
from the accompanying table to be a feature of 
most countries, at least in the European Region. 

Many of these European countries have broadly 
similar conditions, but there is no uniformity in 


GENERAL INFORMATION ON VACCINATION AGAINST SPECIFIC DISEASES * 
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Z ° Scarlet fever in Austria; measles experimentally in USSR and Yugoslavia; mumps experimentally in Finland and USSR; adeno- 
virus experimentally in Switzerland; tick-borne encephalitis experimentally in USSR; brucellosis experimentally in Poland and USSR; 
tularaemia experimentally in Poland and USSR; Q-fever experimentally in Poland. Rabies: information on vaccination not included 


in this table. 


V = voluntary C = compulsory 
— = no vaccination performed (C) = compulsory for certain groups (defined geographically, professionally, etc.) 


= not known 
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their vaccination practices. Alone among them, 
Czechoslovakia makes vaccination against polio- 
myelitis compulsory for the whole community 
and vaccination against influenza compulsory 
for some groups. All countries but Ireland and 
the United Kingdom make vaccination against 
smallpox compulsory, but the compulsion is 
limited to certain groups in Finland and 
Morocco, and to certain cantons in Switzerland. 
About half of the countries make vaccination 
against diphtheria compulsory, about half volun- 
tary. Most abjure compulsion with pertussis, but 
Bulgaria, Czechoslovakia, and Yugoslavia prefer 
it. So too with tetanus, typhoid, and other 
diseases. Czechoslovakia, Greece, and _ the 
Netherlands even make vaccination against 
cholera compulsory for certain groups, and Bul- 
garia insists similarly on vaccination against 
dysentery. 

The WHO European Technical Conference on 
the Control of Infectious Diseases through 
Vaccination Programmes, from whose report? 
the table has been taken, remarked that in many 
countries voluntary immunization has had results 
as good as, or better than, those of compulsory 
vaccination. There is a general tendency to 
abandon compulsory vaccination, which reflects 
the growing educational level of the population. 
But—the Conference stressed—no hasty steps 
should be taken to make vaccination voluntary, 
for it may still be necessary in some countries 
and in any case a sudden change might be mis- 
interpreted. The most important instrument in 
successful vaccination is health education of the 
people, which should be pursued regardless of 
whether vaccination is compulsory or not. 


Expert Committee on Malaria 


A WHO Expert Committee on Malaria met 
in Geneva, from 25 to 30 July 1960, to examine 
the present situation of malaria eradication in 
the world, and the prospects for the future. As 
many eradication programmes are reaching the 
more advanced stages, the Committee reviewed 
the principles and techniques of evaluation and 
surveillance. 


1 Wid Hith Org. techn. Rep. Ser., 1960, 198 
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Criteria of eradication were discussed jn 
connexion with the request of the Thirteenth 
World Health Assembly that the Director- 
General “ establish an official register listing areas 
where malaria eradication has been achieved, 
after inspection and certification by a WHO 
evaluation team”. The Committee also con- 
sidered whether any revision of the dosages and 
cycles of residual insecticides commonly used at 
present should be recommended, and reviewed 
the use of antimalarial drugs to prevent the re- 
introduction of malaria in the final stages of 
eradication and among nomadic populations. 

The recent discovery that malaria of lower 
monkeys can be transmitted to man has implica- 
tions for eradication programmes, since a reser- 
voir of malaria in monkeys could conceivably 
add to the difficulties of eradicating human 
malaria in certain countries. While the dangers 
of this possibility should not be exaggerated, 
ways of dealing with the problem will have to be 
found, and these were discussed. The new 
discovery has its positive side, since the existence 
of a malaria parasite that causes the disease in 
man, but can also be studied in monkeys, could 
be extremely helpful for research. 

An account of the Committee’s work will 
appear in the Chronicle when its report is pub- 
lished. 


Natural foci of infection 


A training course on natural foci of infection 
is at present (15 August-18 September) being 
held in the USSR by the WHO Regional Office 
for Europe. It is concerned with the control of 
insect-borne diseases in rural areas, and provides 
a follow-up to an earlier course on the control of 
insect-borne diseases in urban areas and large 
ports, held in Amsterdam and Liverpool. 

In all 17 physicians, entomologists and bio- 
logists are taking part in the course, 11 from the 
European and 6 from other regions. The lecturers 
come not only from the USSR but also from 
Czechoslovakia, the Netherlands, and the United 
Kingdom. The course covers the theoretical and 
practical aspects of the basic principles of natural 
foci of infections. Formal lectures are being 
given in Moscow and in Leningrad, where the 
concept of natural foci of infections was first 
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formulated under Professor Pavlovsky; and field 
work is being studied along with research in the 
Georgian SSR. In Moscow and Leningrad 
participants in the course are to visit various 
institutions to see how Professor Pavlovsky’s 
teaching is applied. Among the diseases being 
studied are plague, tularaemia, Jeptospirosis, 
toxoplasmosis, tick-borne spotted fever, Q-fever, 
leishmaniasis and brucellosis. Practical work 
includes the collection and identification of such 
vectors aS mosquitos, sand-flies, black-flies, 
fleas, and blood-sucking mites and ticks. The 
tole of mammals and birds is also being studied. 


Administration training 
for nurses 


A course on nursing administration, sponsored 
by the WHO Regional Office for Europe, was 
held from 1 to 27 August in Oxford, England. 
The twelve nurses attending the course were 
nominated by the Governments of Austria, 
Czechoslovakia, Germany, Greece, Italy (2 
nurses), the Netherlands, Poland, Portugal, 
Switzerland (2 nurses) and Yugoslavia, and all 


People and Places 


hold senior positions in the administration of 
nursing services in these countries. The Regional 
Office granted a stipend and book allowance to 
each student in addition to covering tuition fees 
and travel expenses. 

Background material for the course included 
the WHO monograph Principles of Administra- 
tion Applied to Nursing Service} and the report 
of the European Conference on Nursing Admi- 
nistration, held in Bad Homburg, Germany, in 
November 1959. Students had also been asked 
to study the administrative structure of nursing 
in their respective countries, particularly the 
organizational set-up and the administrative 
techniques used in their own services. During 
the course they heard lectures on the basic 
principles of administration and on their applica- 
tion to hospital nursing, a public health nursing 
service and a school of nursing. The lectures 
were interspersed with practical work, group 
discussions and visits. Ample opportunities 
were provided the students to participate in 
group work and to discuss problems connected 
with their work as nursing administrators. 

1 Goddard, H. A. (1958) Principles of administration applied 


to nursing service (World Health Organization: Monograph 
Series, No. 41), Geneva 





Public Health Adviser for Togo 


WHO has appointed Dr Lucien Pierre-Noel, 
of Haiti, as Public Health Adviser to the newly 
independent Republic of Togo. In this capacity 
he will help the Government of Togo co-ordinate 
its public health programmes, survey health 
conditions, plan long-term national health 
Programmes, and strengthen the public health 
administration at local, regional and national 
levels. 

Dr Pierre-Noel is a graduate of the Medical 
School of the University of Haiti, and holds the 
degree of M.P.H. from the Public Health 
School in Mexico. Before joining WHO, he 
held the posts of Chief of the Maternity Services 
of the General Hospital, Dean of the University 
Faculty of Medicine and Pharmacology, and 


Assistant Director-General of Health of the 
Department of Public Health, Port-au-Prince, 
Haiti. 


WHO representative in Morocco 


Dr Olivier Leroux, of Canada, has been 
appointed by the WHO Regional Office for 
Europe as WHO representative in Morocco. 
After studying at the Universities of Ottawa and 
Montreal, Dr Leroux specialized in tropical 
medicine and directed various hospitals in India 
and Burma. From 1945 to 1947 he served as 
Assistant Director of Medical Services, North 
Caribbean Area. Returning to Canada in 1947, 
he did pioneer work in the control of tuber- 
culosis among Eskimo populations. After joining 
WHO in 1953, Dr Leroux served as Area Re- 
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presentative in India, and was subsequently in 
charge of programme co-ordination at WHO 
Headquarters. 


Rural health and community development 


As part of its community development pro- 
gramme the Government of India is extending 
health services and the training of health per- 
sonnel in a number of states, with help from 
WHO and UNICEF. WHO has appointed 
Dr Gustav Vig, of Norway, as Chief Public 
Health Officer to the rural health development 
programme in the State of Lucknow. 

Dr Vig is a graduate of the Medical School of 
Oslo University, and obtained his M.P.H. degree 
at the University of Minnesota, USA. He has 
served for four years as a district health officer, 
and for ten as a provincial public health officer 
in Oslo. 


Environmental sanitation 


Mr Elie D. Pagiras has been: appointed by 
WHO to help the Government of Guinea carry 
out an environmental sanitation survey and pro- 
gramme in both urban and rural areas. Mr Pagi- 
ras, who is of French nationality, obtained his 
Diploma of Civil Engineering at the University 
of Caen, France. From 1949 to 1955 he was 
employed as district sanitary engineer by the 
Ministry of Health, Jerusalem, after which he 
returned to France to direct an agency organizing 
public works. 

Mr José Silveira, of Brazil, has been appointed 
WHO sanitary engineer in Kenya, where he will 
help to plan and launch environmental sanitation 
programmes in three separate rural areas. 
Mr Silveira, who holds an M.P.H. degree from 
the School of Public Health, University of 
Minnesota, USA, has been employed by the 
Special Public Health Service of Brazil since 
1950. 


Social Paediatrics 


Since 1958, WHO has been helping the Higher 
Institute of Public Health, Alexandria, United 
Arab Republic, to train professional workers in 
all fields of public health. As part of this pro- 
gramme, Dr Sidney S. Chipman, of the United 
States, has been appointed WHO Visiting Pro- 
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fessor of Social Paediatrics at the Institute, for 
a period of one year, starting August 1960, 

In order to accept this assignment, Dr Chip- 
man has obtained leave of absence from the 
School of Public Health, University of North 
Carolina, where he has been Professor of Maternal 
and Child Health since 1950. 


Joint UNICEF/WHO training programmes 


The UNICEF/WHO Joint Committee on 
Health Policy recommended at its meeting in 
December 1959 that a study be made of jointly 
assisted training programmes for permanent 
health services benefiting mothers and children. 
Dr Martha Eliot has been appointed as a con- 
sultant to WHO to carry out this study, and will 
visit selected training programmes in most of 
the regions. Miss E. Orbell, Principal of the 
Post-Graduate School for Nurses in Wellington, 
New Zealand, will co-operate in the study as 
consultant for the evaluation of the nursing and 
midwifery aspects of the training programmes. 

Dr Eliot became Director of the Division of 
Maternal and Child Health, United States 
Children’s Bureau, Washington, D.C., in 1924. 
In 1946 she was Vice-Chairman of the United 
States delegation to the International Health 
Conference, and in 1949 she became Assistant 
Director-General for Advisory Services in WHO. 
In 1951 she returned to the USA to become 
Chief of the Children’s Bureau, but resigned 
from this post in 1956 to become Professor of 
Maternal and Child Health at the Harvard 
University School of Public Health. She is a 
member of the WHO Expert Advisory Panel on 
Maternal and Child Health. 

Miss Orbell was nurse-consultant in charge of 
post-basic courses at the College of Nursing, 
New Delhi, India, from 1951 to 1953 under the 
Colombo Plan. For the next six years she was a 


nurse-instructor at the Post-Graduate School for _ 


Nurses in Wellington, New Zealand, and then 
went to Boston University, USA, for a year’s 
advanced course in nursing education on a New 
Zealand Government fellowship. 


Maternal and child health 


Two public health nurses from Thailand have 


joined the field staff of WHO in the Kingdom of 


Laos to help train local personnel for maternal 
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and child health work. They are Miss Sakorn 
Arunaveja and Miss Vana Satsara. The other 
members of the WHO team are a medical 
officer and a senior nurse educator.! 

Miss Arunaveja obtained her nursing diploma 
fom McCormick Hospital, Chiengmai, and her 
diploma in midwifery and public health from 
the Red Cross Hospital, Bankgok. She has also 
done post-graduate studies at the School of 
Nursing in Wellington, New Zealand. From 
1954 to 1956, she was Superintendent of the 
Midwifery School at Chiengmai, and more 
recently she was school nurse at the maternity 
and child health training centre in Bangkok. 

Before joining WHO, Miss Satsara was Assis- 
tant Director of the School of Midwifery, Hua 
Chiao Hospital, Bangkok. She received her 
certificate of nursing, midwifery and _ public 
health from the Thai Red Cross Society’s School 
of Nursing, and her certificate in public health 
nursing from the College of Nursing, Philippine 
Women’s University, Manila. 


Changes at WHO Headquarters 


On 1 July 1960, the two existing units of the 
Division of Malaria Eradication at WHO 
Headquarters—Malaria Eradication Planning 


‘See WHO Chronicle, 1960, 14, 334. 


and Malaria Eradication Programme—were 
dissolved and replaced by three new units. The 
titles of these units are: Planning and Programme; 
Research and Technical Intelligence; Epide- 
miological Assessment. Dr E. B. Weeks is Chief 
Medical Officer of Planning and Programme, and 
Dr L. J. Bruce-Chwatt, Chief Medical Officer 
of Research and Technical Intelligence. The 
Chief Medical Officer of Epidemiological Assess- 
ment has not yet been chosen. The Malaria 
Advisers’ Pool is to be progressively reduced in 
size and will be finally disbanded when reassign- 
ments have been offered to those now serving 
in it. 

Dr S. Btesh, of Israel, has been appointed to 
succeed Dr A. L. Bravo as Chief Medical 
Officer of the recently established Organization 
of Medical Care unit. Dr Btesh obtained his 
medical degree at the American University of 
Beirut, and has taken post-graduate courses at 
London and Edinburgh, and at the Johns 
Hopkins School of Public Health, Baltimore, 
Md. He was for six years Director-General of 
the Ministry of Health, Israel, and prior to that 
held various senior hospital and public health 
posts in Israel. He has wide public health and 
hospital experience, has represented his govern- 
ment at the World Health Assembly, and is a 
member of the WHO Expert Advisory Panel on 
Organization of Medical Care. 


Review of WHO Publications 





Child Guidance Centres by D. Buckle and S. 
Lebovici, Geneva, 1960 (World Health Organ- 
ization: Monograph Series, No. 40), 133 pp. 
Price: £1, $4.—, or Sw. Fr. 12.—. Also 
published in French and Spanish. 

The World Health Organization has recently 
published an English translation of a study on 
child guidance centres which originally appeared 
in French in 1958. The authors, a psychologist 
and a psychiatrist, have sought to cover as wide 
arange as possible by drawing on the proceedings 
ofa seminar which was held in 1956 in Lausanne, 
under the auspices of the WHO Regional Office 
for Europe, and to consider the functions of 


child guidance clinics and their relationship to 
other social services. This monograph thus 
reflects the various opinions held on this subject 
and considers the organization of child guidance 
centres from many different viewpoints. 

Child guidance centres were started in the USA 
at the beginning of this century and have since 
grown in both number and complexity. They 
were originally intended to deal with problems of 
juvenile delinquency; today they are an essential 
part of social and medical services, dealing with 
all children or adolescents who, for one reason 
or another, are not fully adjusted to their 
environment. 
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The term “ guidance” has been retained in 
the name of these centres because of its historical 
connexion with their development, although it no 
longer adequately describes their philosophy. 
They do not merely redirect the maladjusted 
child—a task performed by many other bodies 
as well—but seek to effect a change in his per- 
sonality and psychological structure so that 
whatever is inhibiting his development may be 
eliminated. 

One of the most important first measures in 
child guidance is history-taking, for both the 
diagnosis and the treatment are dependent on it. 
Indeed, it is often even of therapeutic value in 
itself. Parents who bring a child to a guidance 
centre inevitably do so at a time of intense 
family drama, and the patient questioning of the 
guidance team may both loosen family tension 
and bring the parents to realize the consequences 
of their attitudes, which are often the fruit of 
their own childhood experiences. 

History-taking must bring out two different 
kinds of information. It is necessary, on the one 
hand, to collect facts and dates concerning the 
family history in order to establish the train of 
critical events in the life of the child. On the 
other hand, the complex nature of the inter- 
relationship of child and parents makes it impe- 
rative to take into account data which are much 
more nebulous and yet of decisive importance. 

In child guidance the diagnosis cannot be 
based merely on a group of symptoms which are 
but the external manifestations of behaviour 
disorders and which depend in any case on the 
child’s age. It must be a synthesis of elements 
brought out in the history-taking, and is based 
on psychiatric, somatic, psychological and social 
studies. 

The psychiatric study must include both the 
child and his parents. A child, particularly a 
very young child, cannot be directly questioned 
and his spontaneous utterances and actions are 
of great importance. The parents’ personalities 
may generally be assessed in the preliminary 
interviews. 

A somatic examination is indispensable, and 
may be supplemented by laboratory tests and 
electroencephalography. 

The object of the psychological examination is 
to assess the child’s intellectual and emotional 
capacity. Quantitative tests should not be 


374 


applied as a matter of routine, as the vei y choice 
of tests requires a certain initial diagnosis; 
projective tests, however, may be valuable for 
verifying the psychologist’s hypotheses concern- 
ing the child’s psychology. 

The study carried out by the social worker 
bears on the cultural and socio-economic con- 
ditions of the family, on the relationships within 
the family and on the relationships of the family 
—and of the child in particular—with its various 
environments. 

A distinction must be made in diagnosis be- 
tween temporary reactional disorders and chronic 
structural disorders. To this end it is necessary 
to collect all the information possible and at the 
same time to appreciate that all diagnosis or 
prognosis concerning a child is fraught with 
uncertainty. The most overt symptoms may be 
also the least enduring, and their disappear- 
ance does not necessarily indicate cure, for they 
may have been altered or displaced or given soma- 
tic expression; on the other hand, parents are 
more tolerant of cases of anxiety or inhibition, in 
which the child appears well-behaved but runs 
a far greater risk in the future. 

As a guide to later treatment the authors put 
forward a descriptive classification of behaviour 
disorders, stressing, however, that it is not 
intended to take the place of diagnosis but to 
assist in reaching as full a diagnosis as possible. 

The treatment methods adopted in child 
guidance centres do not exclude medicinal 
treatment but are different from traditional 
medicine in their approach. They fall into 
three main categories: (a) psychotherapeutic 
methods aimed at re-establishing healthy develop- 
ment in the child; (b) methods directed at 
reducing sources of disorder in the child’s 
environment, and particularly in the family; and 
(c) corrective or educational methods. 

The psychotherapeutic methods now in use 
are almost all derived from psychoanalysis, 
based on the child’s expression of his conflicts 
both in play therapy and in his relationship with 
the therapist. Psychoanalysis itself is rarely 
resorted to for children. Work with the parents 
must be carried out simultaneously with psycho- 
therapy of the child, either as social case-work 
or through group psychotherapy. After-care 1s 
vital in all cases. 

At all stages of both diagnosis and treatment 
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all members of the staff of child guidance centres 
must work as a team in the closest co-operation. 
The basic members of the team are the psycho- 
logist, the child psychiatrist and the social 
worker, all of whom should have had post- 
graduate training, as should the other specialists 
—eg., psychotherapists, physiotherapists and 
speech therapists—who may also be required. 
Whatever the composition of the team, its mem- 
bers must act together as a cohesive and harmoni- 
ous group with a life of its own and not merely 
as a loose aggregation of specialists. 

It is considered that in many countries some 
8% of all children need guidance treatment at one 
time or another. They represent, therefore, a 
problem of considerable magnitude and some 
selection of cases is consequently necessary. It is 
by no means universally agreed that the best- 
equipped centres with the most highly qualified 
staff should concentrate on the most serious or 
hopeless cases, which might easily tie up the 
services of the staff for long periods. From the 
point of view of the centre’s value to the com- 
munity it may be preferable to deal, more 
rapidly and economically, with less serious cases 
and with preventive work. “ Less serious” or 
“mild ” cases, however, should not be confused 
with “ easy ” cases. Treatment of mild disorders 
at their outset requires high technical skill and 
experience. Such mild disorders may be dis- 
covered by systematic case-finding in, for instance, 
schools and holiday camps; but too much 
stress should not be laid on case-finding if it is 
to result in a volume of work beyond the tech- 
nical resources of the centre, for one fundamental 
principle to be observed is that any case brought 
to light should receive immediate attention. 

The child guidance centre, it will be readily 
understood, must maintain very close relations 
with official and private bodies in its community, 
Which deal with the physical and mental health 
and the education of children, It also has impor- 
lant functions in connexion with the education 
of parents, the training of technical personnel 
and research. 

There are several annexes to this monograph, 
the first of which deals with psychoanalytic 
concepts of the affective development of the 
child and their integration into neurobiological 
and cultural data. Another goes into the manner 
in which a centre’s records should be kept and 



























































what information they should contain; and a 
third gives the background of the seminar at 
Lausanne on the proceedings of which this book 
is based. 


Differential Diagnosis of Yaws by C. J. Hackett 
and L. J. A. Loewenthal, Geneva, 1960 (World 
Health Organization: Monograph Series, 
No. 45), 88 pages. Price: 17/6, $3.25 or 
Sw. fr. 10.—. French and Spanish editions in 
preparation. 


As progress is made in yaws eradication in 
many countries, it becomes increasingly im- 
portant to be able to differentiate as clearly as 
possible between skin and other lesions not 
caused by yaws and those yaws lesions which 
they may closely resemble. At all stages of a 
mass campaign for the eradication of yaws the 
clinical diagnosis should, of course, be as accurate 
as circumstances permit. However, in view of the 
limited time available at initial treatment surveys 
and of the simple training of necessity given to 
many of the field staff, a certain proportion of 
diagnoses—probably about 10%—may be ex- 
pected to be erroneous. Such errors are all the 
easier to make as the skin has a limited number 
of reaction patterns, so that similar lesions may 
result from different causes. In the later stages 
of an eradication campaign, the manifestations 
of yaws have largely disappeared as a result of 
mass treatment with penicillin. It is then that 
many lesions not due to yaws become prominent, 
and at this stage accuracy of diagnosis assumes 
particular importance. 

The lesions of yaws were fully illustrated in 
C. J. Hackett’s An International Nomenclature of 
Yaws Lesions, published by the World Health 
Organization in 1957. The present monograph, 
written by the same author in collaboration with 
Dr L. J. A. Loewenthal, is intended as a com- 
panion volume to that earlier publication, and 
was prepared in response to requests for an 
illustrated handbook which would assist field 
workers in making accurate diagnoses. 

Only illustrations of lesions likely to cause 
confusion with yaws have been selected, and 
special attention has been paid to lesions of the 
palms and soles as these seem to be the least 
understood and the most troublesome. To 
facilitate comparison between similar lesions of 


co 


dissimilar etiology, there are numerous cross- 
references from the 52 full-page photographs in 
this monograph to those in An International 
Nomenclature of Yaws Lesions. 

In an annex the authors discuss two types of 
plantar lesion—originally described as keratoma 
plantare sulcatum and keratodermia punctata— 
which have been referred to in the literature of 
tropical medicine by a variety of names and about 
the cause of which considerable confusion has 
arisen. 


Annual Epidemiological and Vital Statistics 1957, 
Geneva, 1960, 669 pages. Bilingual publication 
(English and French). Price: £3, $12.00, or 
Sw. fr. 36.—. 


This is the tenth in the series of Annual Epide- 
miological and Vital Statistics reports published 
by WHO since 1948. The nine previous volumes 
covered the years 1939-1946, 1947-1949 and each 
of the years 1950 to 1956. This volume follows 
only six months after the previous one. Its 
publication has been accelerated to provide the 
reader with the most recent information available; 
in consequence, no new features have been intro- 
duced. 

The statistics published are the result of a 
common effort by national health and statistical 
administrations, by the Statistical Office of the 
United Nations, and by WHO. All data were 
obtained from official sources, being taken from 
the statistical reports published periodically by 
the various national health administrations or 
obtained by means of questionnaires. Some were 
made available through the close co-operation 
of the Statistical Office of the United Nations. 

Data on prophylactic vaccinations have been 
omitted because most of them have already 
been published for the year 1957 in the previous 
volume or are available in the monthly issues of 
the Epidemiological and Vital Statistics Report. 


The table giving the number of physicians accord. 
ing to their medical specialty, which was pub. 
lished for the first time in the previous volume, 
has also been omitted; this has been done because 
no significant changes occur annually in these 
figures and this information is available at long | 
intervals only for most countries. t 

Offprints have been produced of the tables 
on causes of death that have wide interest, | 
such as malignant neoplasms, cardiovascular — 
diseases, accidents and infant deaths. An off- 
print has also been made of the table giving 
death-rates by all single categories of the Abbre- © 
viated B List of the International Classification, | 
and of the tables in Part III (health personnel 
and hospitals). These offprints are available to 
students of these special subjects. 


The Comparative Pharmacology of Some Psycho- 
tropic Drugs by E. Jacobsen. (Offprint from 
Bulletin of the World Health Organization, 
1960, 21, 411-495.) Price: 5s., $1.00, or 
Sw.fr. 3.—. 


The number of chemical compounds with an 
effect on the higher centres of the central nervous 
system has greatly increased in recent years; and 
the remarkable properties of some of them have 
aroused much interest in their mode of action, 
which is now better understood because of 
improved knowledge of the physiology of the — 
central nervous system. The paper examines 
systematically the effects of some of the better 
known of these psychotropic drugs on the various 
levels of the central nervous system; their anta- 
gonistic and synergistic effects; and the relation- 
ship between these effects and the effects on 
other functional systems and on_ behaviour. 
Although the picture revealed is very complex ~ 
and there are many gaps, psychotropic drugs fall ~ 
into certain classes according to the effects they — 
have, and a system of classification could be 
developed on this basis. 








